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TECHNICAL REPOSITORY. 



I. — Explanation of the Measures taken to do away tvitk the 
Inconvenience arising from Copper Smoke. By J.H.Vitjan, 
Esq. F.R. S. bfc. With some Observations on other Plans 
that have been suggested as likely to effect this object.* 

WITH A PLATE. 

The smoke produced from a Copper-smelting Work may 
be considered imder two heads^ viz. Coal Smoke and Cop* 
per Smoke. 

Coal smoke consists of the usual products and residue 
of combustion^ as carbonic acid^ nitrogen gas, and the in- 
combustible ahd unburnt portions of coal. These sub- 
stanceSj although in themselves noxious when chemically 
considered^ are rendered harmless when diluted with the 
atmosphere into which they are sent. 

Copper smoke, or what may be properly considered 
under that head^ as being peculiar to the operations in a 
copper work^ may be said to consist of the following sub- 
stances or chemical compounds^ formed during the calcin- 
ing processes by the evolution of substances contained in 

the ore-t : — 

1st. Sulphurous acid ; 

Sd. Sulphuric acid; 

3d. Arsenic; 

4th. Arsenious acid ; 

5th. Fluoric con^pounds ;[ 

and Mechanical impurities. 

* From ** The Froceediags of the Subscribers to the Fund, for obTi- 
Atiifg th^ Inconvenience arising from the Smoke pro&uced* by^Smeltin|^ 
Copper Ores.'* 1823. =;. 

t For a detailed account of the component parts of the copper oreSy 
see the article ^' On Smelting Copper at the Haftfd Copjier. Works, nesr 
ftwansfta,*' in Voll HI, p. 145.— Editob> ^ 
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a Vivian on Removing the Evils 

Of the above substances^ the two first are formed by the 
combustion of the sulphur. 

The sulphurom acidj which is by far the most abundant, 
is evolved in tiie state of a pungent and penetrating gas. 

The sulphuric add^ which is composed of sulphur com- 
bined with more oxygen Ihah exists m the sulphurous 
acid and water, appears as a dense white vapour* 

The arsenical contents of the copper ores expelled by 
heaty appear partly as arsenic^ in the metallic states partly 
as con^bined ^ith oxygen, forming arsenious acidf or white 
oxide of arsenic : in both cases it assumes the form of vapour. 

The Jluoric compounds are produced by the decomposir 
&6n of the fluOr spar, or fluate of lime, during the chemical 
changes occurring in the calcination of the ore. • The pro- 
perty of the fluoric acid to act on silica is well knolm, and 
probably, if the contents of the flue from the calciners were 
accur^tdy examined, silicated Jluoric acid gas and hydro^ 
Jluoric add woUld be foimd. 

The mefhdniciil impurities consist of the fine particles of 
the ore, carried dvfer by the draught of the furnates.. They 
may contain a^ portion of copper, but the quantity of this is 
unquestionably very small, as has beieji fully proved by the 
deposits obtained from the diflTerent chambers; although 
by the most absurd and exaggerated statements, it has been 
otherwise I'epresented. 

Having thus taken a brief view of the nature of the prin- 
cipal substances contained.in the -smoke, tfiat arises from a 
copper work, I shall proceed to detail the particular 
measures which I have adopted for getting rid of its 
noxious qualities. 

The first experiments which I undertook for the attain- 
ment pf this object, were ^t Penclawdd, in the year 1810, 
prior to the removal of oiiir "^Jf^orks from thence. TThe 
means employed, consisted simply in constructing length- 
-ehed flues, earned horizontally and in angular directions ; 
but I tNK>n discovered, diat, ^although, frolA.'tIle obatructiaBB 
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-)pteflkiiteSL to ^e smoke, some deposit was coikcied in tbe 
'flue> the object I had m view eould not be e£^ted bjr me- 

• <shaniealm6ans alone. 

The difficulty then arose of finding any agent tibot might 
be applicable to a working, system ; for, aUiongfa by varioiis 
chemical Combkiations, it may be shewn in a laboratory, jOT 
by experiments on a small scale> that the no:dous proper- 
ties >oiftb^ smoke may be destroyed; still, widi reference to 

• tiieir practical application, numerous important coasadem- 

tidns were to be kept in view*; such as the great extent of 

llie smdtiilg establishments and of the volume of matter 4^ 

he acted en>— -Ihe various properties of the substances coii- 

Jtained in ike smoke and the diluted state of the gas,*«^Iie 

-^diE^ of the condensing or de-o:ddizing agent to be employed, 

'-tthd'tiie possibUity of obtaining an adequate 'supply,-*^the 

^Hadchahicd means by which it was to be applicKl,«<-llie diffi- 

fftult^ df getting workmen ibo pay attention 'to chemical opie- 

rations,-— the great expense and inconvenience that wooid 

be attendant on alterations in the ocmstruction of the'fiir- 

naces,' a point that, whatever the measures attempted, 

isbottld never be lost sight of,— ^together with many o4^Mi| 

'which' it is riot necessary here to enimierate. These cx^a^ 

t^ld^rations satisfied me of the necessity of pursuing ihfe 

mcMst -ftmple plan, as the only one that could be of practical 

utility^ the "existing establishments; and I, accordingly, 

determined on trying the effect of water, for the purposes 

^f c§nderising and absorbing the gases, vapours, and other 

isubstaiices, contained in the smoke. * 

' -ik #ifts not/ however, uirtfl some years after out "reta&weH 

to Hafod, that I could undertake any experiments on a 
' large ^i^cale, for want of a command of a sufficient qfuantity 

'-of-waferi'- •■■■ ■ ■ • 

: '- The first trial worth noticing was in May 1820, ^6rilr<^ 
•Slimed my experiments. The plan which I had in view, was 
4o pass the smoke from the calciners through a horizontal 
"fae, uiider ^he floor of the Works, and thus to avaB otti*- 
wAmi^iSxe 'waste water. I accot^hgly had a flue ^f H£ti 

b2 
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description constructed from a calciner ^ in a detached build^ 
• ing in the Works, to a stack in the main range ^ opening a 
communication for the admission of water from the gutters 
that supply the metal pits. This trial failed, owi^g to the 
inconyenience experienced by the calciner-men, when stirring 
or drawing out their charges of ore : for, as it was necessary, 
on those occasions, to have the doors of the calcining fur- 
nace open, the smoke found a more ready vent through 
these apertures than down the depressed flue. Whilst 
the doors of the calciner were closed, the draught was 
good, and the ore well calcined. In order, then, to remedy 
die defect in the draught, when the doors were open, I 
determined on constructing a horizontal flue, above the 
.level of the flues leading from the calciners ; but the diffi- 
culties of arranging a plan for carrying it through the 
■ Works, without inconvenience to the furnace-men^ were so 
great, that they appeared almost msuperable* After a lapse, 
however, of some months, the difficulty as to the water was 
overcome, by purchasing the Forest Rolling Mills, situated 
on tiie river, which enabled us, by depriving those mills of 
a. part of their supply, and delivering it into the canal, to 
apirmount any objection to our receiving from thence an 
additional quantity. Accordingly, in the month of March, 
ISZl, the trials at Hafod were resumed, and on a scale that 
Was certain to lead to decided results. A large horizontal 
.flue was constructed, which passed through the interior of 
the Work on arches; and being thus raised above the 
door-ways, the workmen were not incommoded, nor was 
there any material reduction in the space opposite their 
furnaces. 

This flue was continued in a straight line on the outside 
of the Works, for the distance of about one hundred yards, 
.where a stack was erected of one hundred feet in height ; 
and in the flue between the Works and the stack was a 
'large chamber, for the purpose of checking tiie passage of 
Ae smoke, and thus permitting the deposit of any mat- 
ters held in mechanical suspension^ The accompanying 
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drawings will shew the elevation of the stack, and tlie- 
general arrangement of the flues, &c. 

The stack was begun in the end of May, and finished 
the middle of July, 1821. It is 64^ feet square in the clear 
at the bottom, and four feet at the top. The sides are 
diree bricks in thickness at the base, and half a brick at 
the summit ; the sets-off are on the inside, and the taper is 
3-6ths of an inch per foot in height on each side. It is built 
on a foundation of slags, covering a marsh, but, owing io 
the precautions taken in forming the foundation^ no ma<. 
terial settlement has taken place. 

The horizontal flue within the Works was built with a 
trifling rise to the outer wall, where the first jet of water . 
was introduced; and from that point it had a gentle fall to« 
wards the stack; so that water, admitted from the different 
jets into the flue and chamber, might flow in the same 
direction as the smoke, and thus assist rather than impede « 
the draught. 

The water was introduced into the flue by iron pipes, 
laid across the bottom, and communicating with a range of 
pipes from the canal. In the upper side of these pipes 
several holes were drilled ; and in the top of the fluej im- 
mediately above them, were fixed iron plates. This ar- 
rangement was made imder the impression that the water, 
having a twelve-feet head, would be thrown with considera- 
ble force against the plates; and being thus dispersed, 
would, whilst falling like a shower, be traversed by the 
smoke. Each cross-pipe was fiirnished with a cock, that 
those jets might be allowed to play that were found in 
practice to have the greatest effect, as being nearest to, ot 
farthest from, the calciners. Four pipes were laid across 
the chamber, and at the upper end of it a bridge was con- 
structed to arrest the progress of the smoke, and thus et:* 
pose it to the action of the water. — See Plate I. fig. 1. 

In August 1821, this flue was so far completed that the 
ten calciners in the main building were turned into i^ and 
tb^ result was highly satisfactory* The volume of smoke 
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¥M*^ very considerably diminished, and the nature of tha^ 
which passed off from the high stack was most materially 
alttvedi as the great deposit on the sides of the flue^ and in 
th# bottom of the stack, evidently proved; added to this, 
the water that was thrown into the flue and chamber was 
highly impregnated with the substances abstracted from 
tl^ -smoke ; and, indeed, persons who had opportunities of 
breathing the smoke from the stack, when distiiict from 
that of other Works, pronounced it to be no longer in any 
material degree offensive* 

This plan of introducing the water was, however, in 
practice incomplete ; for although we had a head of water 
of twelve feet, the water, owing to the great length of pipe 
from the canal, the smallness of the bore (it being only 
iia^e inches in diameter), and the numerous angles it had 
to pass through, had lost so much of its momentum, that it 
did not ascend with that force which was required to pro- 
duce the intended effect. It was determined, dierefore, to 
^diapt the form of a shower bath, admitting the water into 
the top of ^e chamber and flue, through a copper pan 
pierced with holeSi and thus insuring its regular distribution. 
- I had proceeded thus &x in my endeavours to remedy 
tke inconvenience, when, in October ISSl, to my great 
i^wprise, a bill of indictment was preferred against us at 
tba Quarter S^sions at Swansea, where it was thrown out 
by the Jury;, Prior to this proceeding upwards of 1200/. 
had beeiSL expended in the preceding six months. 
:. Injpurauance of our oi:jects, arrangements were next 
niade for connecting a range of caldners in another part of 
4be Works with the stack, by a second flue. In the con- 
staniction of the chambers attached to this flue, I caused 
vertical divisions ; to be made, by which tibe smoke was 
IffOUght into more immediate contact with the water, and 
exposed to .the action of repeated falls ^ as is shewn in the 
aii^ompanying section. Isiso determined on laying down a 
tmgfi of pipes j of seven inches bore, so as^ to siecure an am- 
fJefUftplj&of water.. Aml,.as I faad^^oond, in my former 
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trials, tt^at th^ mel^ng furi^ces would not heat when intro- 
duoed into the same flue with the calciners^ I decided on 
building a separate flue for the melter3j and to admit it 
intoi the $tack| either through i^ s^ep^ir^e opening qr imme- 
diately afler its ji|nc(ion with th^ calpinpr fl^e. 

My qbjeot in buildjng this flfle for |;he melting ftirnac^r 
was totyytbQ effept of th^ high sta^J^opithe draiJ^gbt of 
loose furnaces, aii4 ^Iso to ena|)l^ us to reduce tlf^ temparar 
ture of the ealqiner flue for the piirpose of CQndpnsatiqp ; 
as the heat of the ftirnaca flue^ it wfU2 e^pqcte^ would pre- 
serve the draught in the stack after the smc^ke |i^4 P?^^ 
the chambers^. 

This additional flue^ Piling t(3t the ^^^^es^ 9f the ^eathctry- 
couldnot be CQii^pletetl l^efbre the month, of January, l^n 
^e beginning Qf this mQnth> when n^t less tl^an 1S§00/. had 

been expended Ul the^^ l^n^ls 41^4 ^PFI^s> ^^d ^^f \ \^ 
requested the attendnAce of Mr« R. P^iillips, at ^.^ansea^ 
to consult as to any ^thej; opprf^tions, the bill of Hi^^fi^" 
meat was re*pre{erred ^t C^rdiffi and found- \ nptic^ <jiif| 
in order to shew* that^ althopgh the bill j^ad been thrqifo 
out a;! Swansea^ we had not ifi any way dpsjifited; frpsm our 
endeavours to do away withi the inconvenience CQp[iplajn«4 
of. About the end of the month of cTanufiry, Mr. ^hil](ip.f 
att^ided at Swansea? an4 hy hif visit satis^ed me tb^ th« 
measures I had N^^ §nd proposed taking, inplufl^d eve^y 
thing that appeared ^kely to be effectual, as ^e jb^d prer 
riously assured mp \^ l^^ondon. 

Thus encouragftdi we pont^ed ou^ labp^Sj inade adfU- 
tional chamber^ and extended our flues, so as tp inc](^de,all 
the calewers in tbe Woy ks* Tbe internal a.rrangen}ent jrf 
the chambers in the ore calciner flue, and tb|3 cpur^ of thp 

* It is here, perhaps, necefaary to exphUn, tl^t it i? from the c^in* 
jug furaacof that the poxious matter chieflj arises ; in^th^m it is, tha^ the 
ore and metallic sulphurets are exposed to a moderate lieat, for thie pur- 
pose of expelling th« sulphur and arsenic ; whereas, in the melting fiir- 
.ll^ces, the object is to bring t&e fubstances a^ soon as possible into fusion, 
and, consequently, the .quantity of matter liberated before that is etfect^ 
must be very trifling^ that which issues from the chixxuiey of a mel^g 
ifomsCQ i? ^Ijup^t entirely co^il smoke* ^ 
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smoke^ are shewn in the accompanying elevation^ fig. 2^ 
The perpendicular height of shower in the four chambers 
was calculated to be 480 feet. . 

This plan continued in operation for some months, when 
it was found that several of the partitions in the chambers, 
having been built of the thickness of only half a brick, had 
given way, owing to the action of the acids on the mortar 
and materials, and that a general repair was necessary. In 
carrying this into effect some alterations were made in the 
arrangement of the partitions, reducing the number in some 
of the chambers, and making the passage for the smoke at 
the ends, so that it might traverse the chamber horizontally 
instead of being forced to ascend against the showers, and 
to descend below the level of the calciners, which naturally 
tended to impede the draught And as the copper troughs, 
of which there was one to each division, had been found to 
be injured by the smoke with which they were surrounded, 
and the numerous apertures for passing these troughs in 
and out, admitted atmospheric air ; the effect of which was 
to diminish the draught, whilst the operations within the 
chambers could not be well overlooked, or the distribution 
of the water regulated; the whole chamber has been 
covered with a large copper cistern, pierced with holes in 
the bottom in those parts corresponding with the current 
of the smoke. This arrangement remedied all the incon- 
veniences we had experienced. The depth of water in 
the cistern acts as its own regulator ; as the greater the 
head, the greater the velocity with which it is forced through 
the holes ; and the escape of smoke on admission of air, is 
effectually prevented by the body of water which covers 
the only apertures. 

The copper of which these cisterns are formed is of the 
substance of about 3 lbs. to the foot ; the holes are placed 
in diagonal lines, about an inch apart, and a square foot of 
surface .contains about 250 holes. The openings are as 
small as they can be made, so as to admit the passage of 
the water, in order that, by having the drops small, as much 
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surface as possible may be exposed ; their diameter may be 
about No. 17 of the wire-guage^ or 1-1 6th of an inch. The 
copper is laid over the chamber with the burr of the holesr 
downwards^ as allowing more readily of the formation of 
the drop ; and the arrangement of the holes is such, that 
the smoke that escapes one line^ is brought in contact with 
the shower from the next. 

Another change that it has been found useful to make, 
has been that of turning back, into their own stacks, the 
melting furnaces which were connected with the upper 
horizontal flue leading to the great stack ; as the furnaces, 
whilst drawing into this general flue, did not heat suffi- 
ciently quick or strong, to do their usual quantum of work* 
This was, probably, owing to various causes, as the great 
length of the horizontal flue, an4 inadequate height of the 
stack — the admission of external air, which it was impos- 
sible totally to exclude, the building materials themselves 
being in a degree porous — and the depression of the flu^ 
although trifling, before its entering the stack ; perhaps, 
also, the stack itself being of too small dimensions. I have 
before observed, that the smoke from a melting furnace 
could contain but a smaU proportion of noxious matter, 
-from the nature of the operation ; and, therefore, I less 
regretted the necessity of the alteration, particularly as 
we found that the principal object that we had in view, in 
constructing the upper flue in the first instance, namely, 
the preservation of the draught in the calciner flue a£tex 
the condensing processes, could be effected by a single 
melting furnace drawing directly into the stack. 

The arrangements have now been completed and at work 
for some months ; and, at the same time that the effect on 
the smoke has been most beneficial, the most noxious parts 
of it having been totally arrested, and much of the more 
disagreeable but less noxious gas being absorbed, it is 
highly satisfactory to be able to state, that the operations in 
the work suffer no impediment or inconvenience. The 
draught of the calciners is as good as can be wished, and 
the only additional current expense, is the cartage of fuel 
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and slag to the melting furnace at the itack, it being at 
some distance from the rest of the Works ; and eyei^ ibi^, 
expense might have been avoided had the high stacH been 
placed in a more convenient situation for th^ melting 9114 
calcining furnaces* 

The following results of the experiments of Messrsu Phillips 
and Faraday, which are annexed to this statement^ will sfhe^ 
the ^K)und on which I have ventured confidently to assert, 
that the most noxious parts of the smoke have been totally ar- 
rested, and the desired effect of doing away the inconvenience 
~ arising from it, for the most part, if not entirelyi attained* 

It appears from experiments S, 8, and % that metallic 
arsenic is deposited in the shower chambers, and is found 
in abundance floating in the water in the trough. 

The arsenious add, see esTperiments 3, 4, 5, 6, 7, and 8, 
is in part deposited, and in part dissolved by the water, 
and any small portion of arsenic aeid which may be forip^d 
a;t a high temperature, is also very readily dissolved by the 
water, in which it is even more soluble th^ the arsenious 
acid. The efficacy of the water is further proved, by there 
being only a trace of arsenic in the flue, after the isiwoke 
has passed the shower chambers* 

The sulphuric and hydr(hfiUoric adds are, like the ftrs^- 
Rious, carried over in the aeriform state, and are readily ab- 
sorbed by water ; so is likewise ^, large portion of the sul- 
phurtms add; but being less absorbable than t^e sulphwc 
and fluoric acids, a portion of it escapes* The experi- 
ments 10, 11, 12, 18, 14, 17, 19, 37, 28,^9, and 32, sh^v 
the quantity of sulphur contained in a gallon of wat^r, |n 
liie state of sulphurous and sulphuric acids^* 

The Jktmic acid, which was detected by its actioji pn 
glass t in the flue before entering Ae shower chamber^ 
was not found after the smoke had passed the wasbpri^ 

• Water, at ordinary temperatures, will absorb about thirty times its 
^ulk of sulphurous aeiid gas« 

t From subsequent experiments, I am induced to believe, that the 
doudiness produced by the smoke on glass is scarcely to be attributed to 
H)9 acUoa of %h^ dupnc jCpmppuodS| buf is chiefly occasioned by a depo- 
i^t ^n the jiurface : gj^ that^ where any chemical action .dpes take plate » 

itirproductdbythemilpburous ar suiphofk «olid^toiBbiiikig irith thf 

potafh 
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As to imy substances carried over meehcmUaUjif noibinf^ 
of this nature tx>uld possibly escape such a ^ahing as tii/o. 
smoke is here (exposed to; 4uid indeed the "whole inner mjtrf 
face of the flue, beyond the chambers, is wet> wd the bot-^ 
torn covered with slime. 

' Having thus shewn what is done by the agency of water, 
and the mechanical means by which it has been applied^ 
I shall proceed to offer a few remarks on the other modes 
that have occurred to me^ or be^ suggested by others, as 
calculated to effect the desired object, 

}st. Steam. 

Steam might be supposed to act in two ways ; first, as in- 
ducing the formation of sulphuric acid from the sulphu* 
rous; and, secondly, as finely divided water, at tlie moment 
of its condensation. 

Considering the nature of our great enemy, the sulphu*. 
rpus acid gas, I confess I had no e:^pectation of the efficient' 
action of steam as a chemical agent, but as water in a state 
of minute division ; and thus intimately mixed with the sul- 
phurous acid gas, I thought, that, at the moment of conden- 
sation, it might have a powerful effect ; and^ at all events, I 
was determined to give it a fair trial. Accordingly, not 
satisj^ed with generating steam from a pan containing water, 

• 

potash or lead. The experhnents which load tQ this conclusion were tha 
following: — Several pieces of Scotch white glass w^e suspended in dif- 
ferent parts of the mie, and exposed to the' current of smoke during a 
period of three weeks. The piece placed in the flue, with which the aal* 
ciners were connected, before the smoke was subjected to any washing, 
was covered with a white deposit, which was easily scraped off with a 
knife, and the glass remained perfect. It was in this flue that the fluoric 
oompounds were to be looked for, from the presumed decomposition of the 
fluor spar in the ore. The glass, firom the metal calciner flue, in which 
there could, probably, be no fluoric acid, was coated with a still thicker 
deposit than that in the ore ca^iner flue ; ancl the glass beneath it was 
evidently decomposed, and could not be restored to any degree of trans- 
parency by any process we couM employ. It is, however, highly satis* 
£ictory to add, that whatever was the cause of this effect on the glass, li 
was removed by the shower chambers ; as pieces, placed at the same tkn^ 
^ the flue beyond the washers, were found, at the expiration of thre^ 
weeks, as tcadsparent as when Khej were flnt put there. It is also pnu 
per to state, that the heat is nuiph hk4ier in the metal, than in the m 
BQei* 
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and placed at the bottom of the flue, at its hottest party aiid 
kept constantly supplied from a cistern on the outside, by 
means of a float acting on a ball-cock ; I had a boiler con* 
atructed for the purpose, and a volume of steam, equal to- 
350 cubic feet per minute, thrown into the flue, in advance 
of the first shower chamber. On examination, however, 
of the water from the chamber, before and after the steam 
was let into the flue, it was found that the proportion of 
sulphur in each was nearly the same, shewing that the in- 
creased effect of the water, in a state of minute division, was 
fully counterbalanced by the increased temperature; as 
the thermometer, placed in the water which was discharged 
from the chamber, rose rapidly, on the steam being admitted 
into the flue. — See experiments 14, 15, 16, 17, 18, 20; 
30,81,32,33. 

It is scarcely requisite to observe, that sulphurous acid 
gas, like every other gaseous body, is less soluble in hot 
water than in cold ; and although hot water would dissolve 
the sulphuric and arsenious acids, yet no advantage results 
from the use of it, inasmuch as cold water is fully adequate 
to the purpose ; and therefore the trouble and expense of 
converting the water into steam, which would be considera- 
ble, would be unattended by any one equivalent benefit. I 
was convinced, therefore, that steam could not, in any way, 
be more advantageously used than water, as I had employed 
it ; even if the difficulties and expenses of application were 
not so much greater, which they really are. 

2d. Lime. 

With this substance, I have made some experiments, and 
I am satisfied it can never be employed on a large scale. 

I had an iron trough fixed to the wall of one of the 
shower chambers ; into this lime was put, and mixed with 
water, till it became of the consistence of cream ; and in 
this state, and also in that of lime-water, it was passed in 
showers into the chamber ; the first portions being applied 
to the smoke, in its most diluted state, and so passed on. 
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as it became impregnated^ to the stronger smoke; it being 
returned^ by means of a pump, after each operation.-— See 
experiments 21 &22, 

The fitst objection to this, the only effectual mode of 
using lime, is the difficulty of insuring the proper attention 
of the workmen at night, and when they are not overlooked. 
Sdly. The inconvenience and expense of exposing the 
lime-water to the action of the smoke^ and the difficulty of 
so mixing the lime with the water, as to prevent the holes 
of the shower-pans from being stopped up. 3dly, The 
great expense of the lime itsel£ And, 4thly, The embar* 
rassment to the Works, from the enormous bulk of lime 
that would be required. 

On the supposition that the whole of the sulphurous add 
is to be combined with hme, and the whole of the lime with 
sulphurous acid (which last consideration is favourable to 
the calculation, because it is supposing an impossibiUty in 
practice, that no lime is wasted) ; that the limestone is quite 
pure and well burnt ; the Hafod Works would consume 
about 106 tons of lime every week, which would require for 
the production, 190 tons of limestone : moreover, to convert 
the above quantity of lime into lime-water, will require 7fiO 
times its weight of water ; added to this^ sulphate of lime, 
according to Dr. Thompson, requires 800 times its weight 
of water to dissolve it ; so that, in addition to the procurmg 
800 tons of limestone weekly — the burning it into 106 tons 
of lime-r*the slacking it into 140 tons of hydrate of lime 
(for it takes up one third of its weight of water)— the dis- 
solving it in 80,000 tons of water (if appHed as limc^-water), 
226 tons of sulphate of lime must either be removed, or dis- 
solved weekly, (requiring for its solution, 180,000 tons of 
water); and, lastly, there is the expense of exposing this 
enormous quantity of lime, or lime-water, to the action of 
the sulphurous acid gas. It is farther to be observed, that^ 
in the above calculations, no allowance is made for the car- 
bonic acidv which is contained in the smoke, and with which 
the lime^wo^ld combiaCj as well as with the sulphurous 



^^ 



4*1 • Vim^'tm Removing the Mvik 

Itdd ; so that the quantity of litne ^e<}Uired^ is'^liiiofit ln<$at' 

salable. 

3d. Nitre. 

■■' The me of this artidie very early occurred t» me;, but 
-'tte great eacpense which it ivould occasion, alwagrs seemed 
.bo forbid its application to the- extent necessary; and the 
^possibility of any adequate advantage being derived from it 
.did not occur to oie, until suggested by Mr« PhilHps. 

. The prindple upon which its use would depend is the 
ibilowkig :— <-$ulpbi!irou8 acid contains less oxygen than sul- 
-jdiuric acid ; and although the sulphurous acid has great 
■^iffinily, for such an additional quantity of oxygen, as would 
convert it into sulphuric acid, yet it takes it very slowly 
.ficom Atmospheric air; when^ however, nitre ib decomposed 
I bjic sulphuric acid, nitric ^dimtrous acids are giy^a out^^i 
< 4fae aeriform atate ; andiftbe vajpouir ofwuterbe presiei^, 
iitse sulphuTQuis acid so acts iipbnithe nit^rbus acid» «8 to de- 
ueomposeiti and take away part of its' oxygen. Byiiasgain 
wf oxygen^ and by comlniliafidu with water, ^ sfaltphurous 
'isieid becomes sulphuric acii^ and is a.bsbrbed b}^ the water, 
.placed for the.pucpose* ; On^e other ha^d, thfe nitrous 
«oid, by Ibe ioj5, of. oxygen, is seduced to theistate of nitric 
.tndde^ «kid this oxid^ having a stXQi^ disposition to oom- 
tiape widi oarirgeil, takesit from the ait^ and is ^reconverted 
; ijlo the state of mitrous acid:; so i;hat there is^'a :ooiist'ant 
:'^8ti&ea of icomposittans'md-decompoinliclHs goitigon^-^be 
cm^ric^oxide Toeing the ciander of bkygeh/rom tb^-air io Hie 
-aulpfaiiirottSjaGid. ■ . .."Ic .' .-. ; c o ^ r .- "--^ v 

, . jDtiSping Mr« Phillips's: stay withmeiaslWivtiiiftn, a lead^i 
-«S»mber was constructed neaar ilie horiaontal flae> atid at- 
' taoigelments made fbripassihgiheoopper^smoke hlfto it, and 
' introducing nitrous acid^froin aa setoift placed at t^e >nd 6f 
^eleadon4hfimber* '^^ ,:../. i'. 

( Tte result of this experhhent was advers(e to any hopes 
'thut Might have been entertained of its suceei^ ; iuc^ditwas 
^.lottflNiy 4LB I alwiays suspected^ that the isuljpiras^ous add gas 
^ihtiio lAiie was 4oo muck ^lut^d ^witii Ae^sidufetef com- 
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bustion (iiitrogen and ^K^bonic acid gas)^ to be advanta« 
geously employed iil tike manufacture of sulphuric acid*f 
and that the rapidity of the current was too great to allo^ 
of the tntinmte mixture tind condensation of the suIphuH>us 
and nitrous vapottrs ; arid^ consequently^ a large portion «f 
the latter was carried off unemployed.— ^Ml*. Hills, a tnianu-' 
factored of oil of Titriol, is of opinion, that he can overootne 
Aese difficulties; but, I confess, I very much doubt it; ;at 
le^, that any practical benefit can arise ; for with u^ the 
uttiQufaoture of the ackl must always be a secondary cob* 
sideration; the first, and main point to be attended to^ 
being tbie preservation of the draught of the filrnaces. It 
ii^ indeed, true that the process actually employed by 
Mr. Hills, in fais^nahufactureof oil of vitriol, partly consists 
in converting the sulphurous add, generated fbom bomin^/a 
iiietaQie sulphufet, ihf6~ sulphuric acid; but as his sole ob- 
ject is, to procure sulphuric^oid, the acid gases are sufierdd 
to mbc, and att quietly, in Jeaden chambers, with but vetf 
little draught Iteough^ &em : an arrangement, very difr 
ferent indeed to' any tlang iihat could be-^pzactised m ^ 
Copper Wofk. 

• * . - r 

4i3i. Heat. CJharcoax. :"'' ' 

. In' order to try the effect tibat would be ^produced by 
passing copper^smoke- through fire, I 'had ai;i experimental 
furnace constructed near the large stack $^ in^o. which, l^ 
means of a small flue communicating with th^ horizonta) 
flue from ^ the. calciners, 9Jid . furnished, with a ^ dan\per^J|[ 
joould, :by closii^ the dampen in the general flue, introduce 
the smoke, after it ha^ passed the shower chambers. . /Tfaif 
£ue terminated under 4he grate of t;he furnace, so that the 
sntoke ifhieh passed dbiig it might iscend throug^b the 

♦ In feet, according to the analysis oFSiessrsi^telHps and taraj^, 
the air, or emoke in the flue, at the nearest point to the calciners^^O)^ 
not contain above 5 per cent, of Uie sulphurous acid gas ; which, I siiouXd 
conceive, to be very little more than is contained in the residuary mix. 
ture, which issues icom the chynpey of an oU of vitri<d mahufeotory, aflier 
^e process is completed/ .-': .r.-. 
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fire^ and from thence into a secoiAd flue with a chimney ai 
the end of it. — The plan and section^ fig, 2, will give some 
idea of this arrangement. 

My first experiment in this iiimace, was with a common 
cx>al-fire. The result was, that when the fire was of suffi- 
cient thicki^ss, to cause the gaf and fuel to come in contact 
with each other, the smoke could not be passed through 
it ; and that, when the fire on the grate was so thin or 
open, as to admit a free passage, the smoke was merely 
heated, and thereby rendered transparent for the moment, 
but remained undecomposed ; at least, if any decomposition 
took place, the gas was immediately reproduced ; for it was 
evident to the senses, at the top of the stack. 

I repeated this experiment with stone-coal, culm and 
coke, and with the same result. 

- After witnessing Mr. Bevington Gibbins's experiments*, 
of passing the smoke through heated charcoal, with the in- 
tention of decomposing the sulphurous products, I made 
repeated trials of the same in this furnace; and the result 
proved to me the; total inutility of the sch^m'e. 

The chemical principles, on which Mr. Gibbins's plan is 
founded, were well illustrated by the experiments he made 
at the Rose Company's Works. The process consisted, in 
causing the -sulphurous compounds of the smoke, and car- 
tKm, to act upon each other, at a high temperature ; when^ 
the affinity of the carbon for oxygen, is so much greater 
than that of stilphur for the same body, that the sulphurous 
compounds are decomposed, sulphur is liberated, and car- 
bonic oxide, and perhaps, also, carbonic acid, in small quan- 
tities, are formed. 

• This Gentleman will, I trust, excuiw my i^emarking on the plan pro- 
fidaed hy him ; and will do me the justice to beliei^, .that one motive 
only has induced me to do so — a desire, *' by inquiry and examina^ 
/ton, to ascertain that method, which can but be practically adopted, for 
Meeting the object we all have inview**^ No one is more ready than I am, 
ttf give full credit to Mr. Gibbins, for the ingenuity and zeal with which 
he* has devised and pursued his expeilments. But if (as I confess it 
appears to me) it is totally impossible to carry into practice the means 
proposed by him, Mr. G. will, I am certain; agree with me in thinking 
that it is right it should be shewn to be so. 
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Such is the nature of the changes which take place, fir 
the application of the plan, however, to the copper-smok^, 
the difficulties appear to me insurmountable^ ' 

- In the first place, as I have repeatedly observed, it i^ 
absolutely and essentially necessary, that the draught of ther 
furnaces be maintained undiminished ; — but h6w can this be 
done, when the smoke has to pass through a compact and 
Ilirge body of charcoal, inclosfed ill air-tight vessels? Siip^ 
posing the charcoal to be all large, and that the pieces could 
be so placed as to admit with facility the passage of as 
much smoke through the interstices^ and with the Same 
rapidity, as through a flue of the usual dimensions, there' 
would be no difficulty on this point. But, if the charcoal 
happened to be smdl, the furna6e-men inattentive, or more 
fire on the grate than usual ; — what would become of the 
operations in the Works ? In fact, in the experiments I 
have made with charcoal, I have experienced nearly theT 
same obstructions, and obtained nearly the same results;' 
as with coal and other carbonaceous substances. 

In the second place, the sulphurous acid gas wiH not of 
itself support combustion ;-— how then is the charcoal to be' 
kept in that state of perfect ignition which is essential foi? 
the Success of the process ? It can only be done by an e3t- 
ternal fire; and what an enormous consumption of fiiel wouldf 
this entail? what difficulties in constructing an apparatus 
for the purpose, in finding the materials of which it is to be 
formed, in making it air-tight, and in keeping it so ? These 
must all be overcome, before the principle can be at all 
avsulable; and, to me, offer insuperable objections to the plan. 
In the experiments which I made, it is true, the combuE^tion 
of the charcoal was supported, apparently, by the smoke 
itself; but, in reality, this could only be by means of the 
oxygen gas that passed uncombined through the gratesT 
of the furnaces, or was admitted into the flue tlirough the 
leakages. This was found, by experiment, to be about 
nine per cent, even when there was a pressure outwards ; 
and this oxygen, though in my experiment it pres^ved tli^ 

VOL. IV. c 
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&re, and appeared to obviate one difficulty, wotdd greatly 
increase the consumption of the charcoal, and, until dis- 
posed of, would entirely prevent the decomposition of the 
sulphuric and sulphurous acids ; as, whilst oxygen was pre- 
sent, no reduction of the sulphur could take place. 

A farther objection to the decomposition of the smpke 
by charcoal, is the difficulty of bringing a solid body into 
contact with a gaseous one ; and this is so great, diat I 
think it may even be presiuned, that any decomposition 
that did take place ia the experiments with that substance^ 
^as owing, more to the action oi the carburetted hydrogen, 
evolved frcnn the charcoal, than firom its carbonaceous 
contents* 

But, supposing these difficulties could be surmounted, 
the quantity of charcoal required would be ruinous ; and, 
in fact, puts the plan totally out of the question. Jt appears, 
from the calculations of Messrs. Phillips and Faraday, — who 
are unanimous and decided in their opinion as to the inap- 
plicability of the whole plan, — that the quantity of charcoal 
required to decompose the sulphurous acid gas formed in 
our Works alone ; supposing, as most fistvourable. to the 
plan, the whole of the sulphur contained in the ores to be 
converted into sulphurous acid, and that no portion of sul- 
phuric acid was formed, — ^would amount to 45 tons of char- 
coal weekly. And, in addition to this, they observed, that 
when carbonic acid gas is passed over ignited charcoaj, it 
is converted into oxide of carbon ; so that, as very litde spot 
is deposited in the flues, and very Uttle carbonaceous sm(^ 
is formed and sent into the air^ it may be concluded that 
almost the whole of the fuel used is converted into carbonic 
acid ; and, in this view of the subject^ it appears, that as 
much charcoal must be used to reduce the carbonic acid 
formed during, and by the combustion of the coal on the 
grate^ as that carbonic acid contains of carbon; or, in 
other words, that in addition to the 45 tons of charcoal 
employed to decompose the sulphurous acid, as much more 
must be used, as is equal to that of the fuel employed in the 
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phmsm in which sulphur is literated^ in^ the state qf sul* 
phiir^aciiL 

From whence^ then, is all the charcoal to be procured ? 
It is "prHbaVly ncf exaggeration to say, that all the available 
woods in Gl^organsUure t^otild not furnish H year's con^ 
snmHlkm fb» the Cdpper-works in that' cotmty. But if it 
were possible to provide charcoali hdw is the expense to 
be defrayed i* It has been nsid that the sulphur obtidned 
would in part, if not akogetfier^ do iMs. But even here a 
difficulty occuti^, and thiit is^ to eBett the condensation o( 
the sulphtir evblved. Hdw is thi^ to be accbinplisfaed, 
three material points being attended tof-^he e^dusSon 
of all atnofospheric air ; the reduction of the temperature of 
the fiue ; »kd the preservation o^ Ihe djtaugbt of thefer-^ 
meoB* IniHs^^sncm exp^imenfts Ibatig tfiade, Iba^ 
not beetf able to obtain a par tick of cndpfaur (except in one 
instancei wh^A there was a slight deposit on the glass placed- 
ov^ the flue^, although I used every possible |>ifeeauti<m 
to exclude atmospheric ahr, and to leduee the temperature 
of the due beyond the charcoal fire, by covering k wiA 
clay^ and keeping a stream of running water playing on it 
But were it even possitde^ by this^ means, taobtain sulphuf^ 
it would necessarfly be very impure, unless the other sub- 
stances contained ki die smc^e were prrevioasly got rid of 
by repeated washings f in which Case, the consumption of 
chafcbal wodd be greatly increased, by the considerable 
addition of eommon air admitted Ihrough the leakages into 
the chambers and flue ; and as the volume of smoke, or 
rather gaseous result, increased, the deoxidizing mass of 
diarc6al must increase also, to allow of air-way through 
it ; and, consequent, the difficulty attending the construc- 
tion of air-tight chambers, of enormous external fires^ of 

* The present price of charcoal, delivered at the Works, is from 
thirtjT-^ht to Ibrty shilluigs per dozen bags ; airid as a bag weighs about 
l7o lb. the cost of a ton is Srom fifty shilliiiga to two guui(B|is.and a half. 
What it would be, six months aft^r the de-oxidising system had com- 
menced, I shaQ not presiune^o* say. 
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condensing agencies^ &c. would be also proportionally in^ 
creased. And after all, supposing all these difficulties 
overcome, (which I hold to be quite impossible,) and all the 
copper-smelters to become also manufacturers of sulphur, 
what is to become of the product? Its quantity alone 
would render it of little or no value, even if it could be ob-. 
tained in a pure state. 

\To be continued.'] 



{h-'-ReniarkSf in consequence of an anonymous Attack upon 
our Article " On soldering Sheet-Iron with Cast-Iron.** 
By the Editor. 
In our last Volume (p. 110), we gave an account of thin 
sheet-iron cylindrical tubes, being soldered together at 
their edges with cast-iron filings, borax deprived pf its 
water of crystallization, and sal-ammoniac. Not having' 
had any opportunity of seeing the process performed, we 
endeavoured to describe a method which, we were certain,, 
would have the desired effect. It now appears, however, 
from the remarks of an anonymous journalist, (who has had 
the opportunity which we wanted,) that the method there 
indicated is not that actually employed : and he describes, as 
well as he is able, that which he saw performed ; and from 
which, it clearly appears to us, that it is a real soldering 
process ; and not, as he says, a mere " welding together of 
the edges of thin plate-iron,** We shall give some extracts 
from his remarks, for the information of our readers. 
. He states, that " the operatiop of welding together the 
edges of thin plate-iron, is, we -believe, a novel practice, 
in this country, and. one which we should scarcely have cre- 
dited without ocular proof This process is said to have 
been first practised by a Mr. Pettybone, of Boston, in North 
America,, who may be called the inventor ; it is, however, 
now in very successful operation, at the works of Messrs. 
'Hahcom, Willoughby, and Co.j Birmingham, and in some 
manufactories at Sheffield and its neighbourhood." 
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He then (after some impertinent remarks, which are not 
worth quoting) proceeds to give an extract from our 
Article ; and adds as follows : 

" As the invention may be useful in many situation?, vifC 
beg leave to submit the details of this novel operation of 
welding the edges of thin plate iron as it was performed 
under our own observation by an ordinary working smith 
in the neighbourhood of Birmingham. 
^^" A piece of thin plate iron in its black state was care- 
lessly bent up by the hammer into the form. of a cylinder, 
the edges meeting, (query overlapping F) though not with 
any particular accuracy ; a small portion dfa hard shining 
materialy which looked soiiiething like pitch, was then pul- 
verizers, in; a mortar, and a little of its powder laid upori 
the joint which ,was about to be welded. The cylinder 
was then held by a pair of tongs in the forge fire and mad.e 
red hotj by which the poi^der became melted, the iron was- 
immediately withdrawn from the fire, and being brought 
over a cylindrical arm extending from the anvil, so much 
•of the joint was beaten with a hapimer, and welded to- 
gether, as the continuance of the heat would allow. Other 
small quantities of the powder were from time to time laid 
upon the unjoined edges of the plate iron, which on being 
again introduced into the forge fire, and raised to a red 
heaty was expertly withdrawn from the fire, and beaten 
by a hammer until the edg^s of the plate iron were per- 
fectly welded togethier ai^d the cylinder complete. 

" This operation appears to be very easily efiected by a 
dexterous workman, and though the edges of iron plates, 
as thin as the seventieth part of an inch, have been (as we 
understand) frequently welded together ; yet it does not 
appear that more than one in fifty upon an average, have 
been burnt and spoiled in the operation. We have for 
our own satisfaction preserved the identical cylinder welded 
under our own observation, in which the union of the 
edges appears to be extremely perfect, and the metal 
though in so thin a body is in no way injured by the fire ; 
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the only pari of the process which is involved in secrecy, is the 
material which is employed as a Jlux, this is kruown only to 
a few : it is not, however, a metal by which the parts might 
le soldered together^ hut has merely the effect of removing the 
black scales and oxidation on the surface of the iron plates, 
and also of excluding tlte air while the edges of the metal 
are (at a temperature very much below its melting pointy) by 
the hammer brought into perfect cohesion.^* 

.We must owDi this is a most curious nsj of giTing ** the 
d^tails!^ and overconung tiie difiBkuikies attending the elu^ 
oidation of this secret process fpr joining the edges of thin 
sbeet-iroii tu]bes or cylinders ; and we sincerely wish the 
writer had taken a little more pains in endeavouring to 
ascertain the nature of the secret material, which, he says, is 
employed a^ a flux only ; but which, we firmly believe, will 
prove to be both a ftux and a solder, composed of cast-iron 
filings, fused with glass of borax. 

Should this be the case, then the wonder ceases^ imd the 
information obtained, by o)ir friend, from Mr. Jacob Per- 
kinsy — that the union was effected^ 99 we have already stated, 
by filings of soft cast-ir(»i|t applied by means of borax, de- 
prived of its water of crystallization, and sal-ammoniac, — will 
turn out to be correct ; and that the operation is really one 
of soldering, and not welding the edges of sheet-iron to- 
gether : and, indeed, in the description pf the process, as 
performed in the presence of the reporter, he no where 
speaks of a welding heat. It is true, that he mentions the 
heating the cylinder red-hot, and again to a red heatj but 
this, it is well known, is not, by any means, sufficient for 
welding sheet-iron, which requires a white heat* 

It should be observed, that the Americans at Birming- 
bam, who soldered the sheet-iron cylinders shewn to us, 
were concerned in making nails, by machinery invented 
by Mr, Jacob Perkins, from whom oiur friend had his in- 
formation on the method of soldering the edges of thin 
sheet-iron together ; and this was sufficient to induce us to 
place implicit reliance on its accuracy* Not, however. 



On Soldering Sheet-iron with CastHron. S9 

as we before said, having had the opportunity of seeing the 
proceiss performed, we endeavoured to describe it in a 
way, which we knew would produce the desired effect 
Should, however, the previous fusion tf the borax with the 
cast4ron filings^ at a gentle heatj to avoid melting the 
cast-iron^ into the form of a hard shining material^ and 
then uAng it in the state of a dry powder, loth as a fltix and 
a solder, be attended with itdvantages over that method ; 
wc shall bo'glad^ for ihe public benefit, that we have beeii 
led into this discussion, aiid the farther explanation of this 
useful process. 

III. — On Jron and SteeL By the Editor. 

[Continued from Vol. II. p. 377.] 
ON WELDING CAST-STEEL AND CAST-IRON. 

We here furnish our readers with extracts from an article; 
published by u*' in the " Annals of Philosophy" in March, 
1818; but which, we think, ought also to accompany the 
other articles " On Iron and Steel," contained in this work. 
We first noticed the difficulty of welding the higher 
converted cast-sted to iron ; and stated, that the public were 
indebted to Sir Thomas Frankland for the first accurate 
information on the means of performing it: namely, by 
beating the iron to a welding heat, and the steel as hot as 
it would safely bear, when, by dexterous management, the 
union might be effected, without much injury to the steel. 
.-, We then stated our surprise at die information we'^iad 
recently obtained from the late scientific Mr. Samuel 
y arley, of a smith in the neighbourhood of Chevening, inf 
Kent, being in the frequent habit of welding pieces of 
cast^teel together, without injury to them ; and in this way 
could unite two worn out milUwrighfs picks into a new and 
serviceable one; and that in order to prove the value of his 
process, he, Mr. Y arley, had broken a bar of superior (5ast- 
steel into two parts, and caused the smith to unite them 
again ; and which was done, without injuring the quality of 
the steel in the least degree. 
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. We next added, tliat having mentioned the latter pro^ 
qess to many persons of information, — to most of whom it 
was a new fact, — we learned from that scientific mechanic 
ifr. Charles Sylvester, late of Derby, that he had fre* 
quently performed it, and even with greater ease than he 
could weld iron, as the welding heat ofcast^sieel is conside* 
ratify beloip that of iron ^ and that the chief cause of fidlure 
in attempting to c}o it, was, by persons heating it too much^ 
conceiving that it required to be treated like iron, whereby 
|t had been totally destroyed. That it, however, required 
a different flux from iron, to pcevent its oxidation, to which 
it is extremely liable ; and that the welding sand used for 
iron, was totally unfit for this purpose. He preferred 
finely-powdered glass ofhorax^ or the grieenish-black glass of 
which common bottles are made, which consists of sand and 
alkali only, having no lead in it, as in flint glass ; and he 
thought that if it were to be fused with an additional portion 
of alkali, it would be still better. 

We also found, that Mr. George Scott, another inge- 
nious mec}iapic, had employed the process for three years 
past ; and a few days since, had thus vmtedftmr cylindrical 
rods of cast-steel, each four feet long, and about half an inch 
in diameter, after being truly turned in the lathe, into one of 
sixteen feet long^ in order to form a tribletfor drawing lead 
pipes upon. 

But, what was yet more singular, in the course of our 
inquiry, we were informed by Mr. Jonathan Dickson, 
engineer, of Holland Street, Blackfriars, that two bars of 
cast-iron might thus be united, their ends being previously 
enclosed in a wrought-iron tube, and heated to a proper 
degree ; the tube serving as a mould, to prevent the fused 
cast-iron from falling asunder during the operation. 

We then mentioned, that in order to promote the success 
of welding cast-steel, we would recommend the employ- 
ment of a charcoal fire ; and that the pieces, after being 
formed of a proper shape for uniting, should have the 
surfEices intended to be joined,^ filed bright, be coated with 
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borax, and be bound together firmly by bands, hoops, &c- 
previously to their being put into the fire : or else, that as 
. soon as they were heated sufficiently to fuse the glass- of 
borax or bottle-glass, they might be coated therewith on 
their outsides, either by dipping.them into those substances 
powdered, or by sprinkling them over with them; and that 
no more heat than was absolutely necessary to effect the 
uftidn should be employed, and thus the properties of the 
steel would be as little injured as possible by the process. 
We concluded, by adding, that it was no unfrequent 
practice amongst country smithsj to unite cast-iron to 
wrcught'iron, in place of using steel, and particularly (ot 
the coulters and shares of ploughs, on account of its cheap- 
ness; and that for such coarse purposes, it might answer 
tolerably welL We were not, however, then aware, how valu- 
able cast-iron would prove^ as a solder for thin sheiet-iron. 
And we think, that borax made into a powder, in Gellert's 
manner, (as described in the article in our last volume, " On 
Soldering Sheet-Iron with Cast-iron,") would be preferable 
to making it into glass of borax, on account of the difficulty 
of powdering the latter substance. 



IV. — On the Preparation of Enamel Colours, and Fluxes ;^ 
and the Vehicles for laying them on with. By Mr. 
Robert Wynn.* 

^ Sir, JVellingion Place, Vatixhall, March 11, 1817. 

The liberality of the Society, in encouraging and reward- 
ing communications in every useful art, induces me to offer 
to their notice a concise and complete method of composing 
enamel colours, &c. 

Painting in enamel colours has always been considered 
very interesting, and one of the most costly productions of 
art, in every country where practised ; but the real pre- 

• From Vol, X^XV. of the Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce — The Society voted 
the 8\im of Twenty Guineas to Mr. Wynn, for this Communication. 
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paration of the colours has always been confijaed to the 
knowledge of a few persons, who have made a mystery of 
it ; and whatei^er bas been yet published on the subject^ 
appears to be chiefly the compilation of writers unskilled 
in the profession. Many artists of superior talents, in 
different parts of this country, could practise the art, but 
for the difficulty of procuring a good set of colours : indeed, 
it is extraordinary with what suspicious secrecy the art 
of making enamel colours has hitherto been conducted* 
I have been acquainted with several of the best manufac- 
turers, whose colours were used by the most eminent 
painters, on the finest and most elaborate works of the time; 
|>ut who have died without ever benefiting their • country 
by publishing their acquirements, or leaving any documents 
behind thenu It is not indeed impossible, that the present 
improved state of knowledge in the art, might be entirely 
lost,.^eje not some experienced professional person to seek 
an opportunity of making it public. With these motives, 
I take the liberty to offer the accompanying treatise, which 
consists of the most valuable s^lectbns from the experience 
and labours of above twenty years. 

I am. Sir, your most obedient Servant, 

k,Ai%iv,Esq.Sec.8;c.^c, RoBERT WyNN. 



Introductory Remarks. 

The different qualities, or degrees of purity in the in- 
gredients, as usually met with ; will, while following the 
same prescriptions, nevertheless produce some slight varia*- 
tions in their effects: but the best enamel colours may 
always be obtained with certainty, by careful attention to 
the following directions. 

When metals are dissolved, their solutions should always 
be perfectly saturated. In making the fluxes, they should 
be sufiiciently melted in the crucibles, to flow Uquid, and 
pour out easily. 

The various qualities of the materials, or surfaces, on 
which painting in enamel is performed, require the coIch^s 
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(o be adapted to ifae degreei^ of heat they will' bear, or re* 
quire, when burnt; and it is the general practice of the 
h^tpBi^ts in enamel, to uae f^r the first painting and 
biqsmngyjpoburji considerably harder than those used m 
the seppnd ; the latter being fine soft enaDdels, in order to 
finish the work, and give it a beautiful polish. It cannot 
but be obvious to every person who uses enamel colours, 
that the hardening them, if necessary, will be effected by 
addmg more of the colourmg matters, or lessening the 
quantity of flux; and, if required to be more soft, or to 
shine more when burnt, to add a little more flux; and this 
Is best done by a very soft flux, generally used for this pur- 
pose, such as No. 8 : but when particular directions are 
necessary, they will be mentioned in the receipts for mak- 
ing the colours. It will be better to mske a few ounaes, at 
least, of each colour at a time; and they must all be 
ground as soon as made, in water, with a glass muller, on 
a piece of plate glass ; then be dried before the fire, scraped 
off in powder, and kept in bottles for use. 

When used for painting with^ they are ground in spirits 
of turpentine, and thickened with thick oil of turpentine ; 
this quality, the fluid oil of turpentine acquires in three or 
four years.* 

PRiiPARATION OF THE MATERIALS. 

Flint Powder* 

Take pieces of flint, which have been burnt white at the 
chalk lime-bumers (they may be had at the lime-bumers* 
at Yauxhall) ; make them clean with hot water and a brush; 
then throw them, when heated red-hot, into cold water : 
after having thus treated them two or three times, pulve- 
rize them in a biscuit-ware mortar, with a pestle of the 

, * In the China manufactories, this thick oil of turpentine is obtained 
for painting with, by placing a number of china saucers, one within ano- 
ther — say five or si^c ; and putting fluid oil of turpentine into the upper 
one from time to time, it gradusdly rises, and flows over into the next 
below, and so on, till it finally becomes sufliciently thick, from evapora- 
tion^ for use.— Editor. 
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same material, (which will be easily effected,) and then 
grind them in water, on plate glass. 

Where no opportunity occurs of procuring burnt flints 
jrom the lime-burners, the common black flints, broken 
into pieces, made hot in boiling water (to prevent their fly- 
ing in the crucible), and treated in the same way, will pro- 
duce a fine white powder. 

Red Sulphate of Iron, 

Sulphate of iron, otherwise called Green Vitriol, is to be 
pounded, and placed in an earthenware mufile, till the 
moisture is evaporated, and a grey powder left ; which, put 
into a crucible placed in a charcoal fire, and stir with a 
piece of steel bar, till it is of a fine red colour ; then, let it 
fall out of the Crucible into a pan of cold water, placed 
under a chimney, in order to avoid the disagreeable fumes 
that arise; when settled at the bottom of the pan, wash it 
in several hot waters, and then dry it for use. The more 
it is burnt, the darker is the red. 

Brown Sulphate of Iron. 

Take sulphate of iron, in lumps, and calcine it, in a red 
charcoal heat, till it becomes of a deep brown colour ; let it 
cool in the crucible, and afterwards wash it repeatedly in 
hot water. 

Black Oxide of Copper. 

Take copper, and dissolve it in aqua-fortis, till the acid 
refuses to take up any more metal ; then dilute the solution 
with water, and add to it some sub-carbonate of potash 
dissolved in water ; a green precipitate will fall to the bot- 
tom of the vessel, which must be washed in several hot 
waters; when settled, pour off the superfluous water, and 
place the green deposit on a piece of blotting-paper, sup- 
ported upon a piece of coarse open canvas, tied over the 
mouth of a large earthen pan ; after the precipitate has 
been thus drained, it should be taken off the canvas, and 
made perfectly dry, by placing the paper on powdered 
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chalk, laid in a drawer, and put before the fire. . When 
dry, calcine it in a crucible, placed in a charcoal fire, and 
throw it, red-hot, into cold water ; then rinse it in boiling 
water, and dry it at the bottom of a basin, before a fire : 
this is a beautiful black oxide of copper. 

Green Oxide of Copper^ 

Take a saturated solution of copper in aqua-fortis, and 
precipitate it with sub-carbonate of potash ; then wash it 
several times in boiling water, filtre, and, dry it. 

White Oxide of Tin. 

Into a small wooden box^ with a sliding cover, chalked 
all over inside, pour melted tin from a ladle, close and 
^hake the box, till the tin becomes finely granulated ; then 
wash and dry it^ and piit it into a clean Florence oil-flask, 
and pour over it strong nitrous acid, which rapidly converts 
it into a white powder. When a sufficient quantity of this 
is obtained, it should be well washed in several boiling 
waters, be poured out into a basin, and dried before the 
fire ; — it is then a very white oxide of tin. 

Black Oxide of Cobalt. 

Take good metallic cobalt,* and dissolve it to saturation 
in nitric acid diluted with a little water, contained in a 
flask, placed in a sand-bath ; then pour the solution into 
a large basin, and having added a quantity of water to it, 
pour into it a solution of sub-carbonate of soda, as long as 
any precipitate falls down: when settled, pour off the water, 
wash the powder in several hot waters, filtre it, and dry it. 
When dry, mix it in a biscuit-ware mortar, with a pestle of 
the same, with three times its weight of dry nitre ; put the 
mixture into a warm crucible, and drop into it an ignited 
piece of charcoal : some slight explosions will then take 
place ; and when these have ceased, make the calx red-hot: 
this, after being washed, and dried, is the best oxide of 

* In the choice of cobalt, that which, when dissolved in nitric acid, 
gives. the purest and deepest red solution, generally makes the finest 
colours. 



so WVNN on the Preparation of 

cobalt for enxtkeli and is capable <^ forming varioiw 
colours^ single and compound. 

Fluxes. 

In forming theie, take great car6 to mix all the ingre- 
dients accurately, in a biscuit-ware mortar, with a pestle df 
the same material, and to powder them as finely as possible. 
Let the crucibles be made warm, before the fluxes are put 
into them (by placing them on the fire, with the open end 
downwards), which will prevent their breaking in the fire. 

The best fiirnafee for making fluxes, or for any other 
purpose that requires great or continued heat, is a com- 
mon German stove, about 18 or SO inches diameter, lined 
all round, from the grate to the top, (except the aperture 
at the door in firont, for the occasional introduction of 
a mu£Be,) with one row of fir&'bricks, set with loam ; the 
iron«pipe of the chimney projects from the back part, near 
the top. The top or cover of the furnace must be loose/ 
like a Ud, and be removeable by handles ; in the centre of 
it a circular hole must be made, which must also be fitted 
with a cover, and through which hole, the cover of thecnn 
cible may be lifted ofi^ and its contents stirred up with a 
bar of steel. A small piece of fire-brick must be placed 
on the grate, for the crucibles to stand on; and the fuel 
should be either charcoal and coke mixed, or charcoal 
alone. 

Flux, Na 1. Red lead ... 8 parts, by weight. 

Calcined borax*. 1^ parts, 
Flint powder . 2 parts, 
Flmt glass . . 6 parts. 

Flux, No. 2. Flint glass . . 10 parts, 

White arsenic . 1 part. 
Nitre .... 1 part. 

Flux, No. 3. Red lead ... 1 part, 

Flint glass . . 3 parts. 

• Borax, calcined to a dry white powder in a crucible, only a third 
part of which should be filled at once^ on account of the borax swelling 
up so much, as it gets hot. 
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Flux, No. 4. Red lead • • • 9| parts^ 

Borax, not calcined, 5^ parts, 
Flint glass . • 8 parts. 

Flux, No. 5. Flint glass • • 6 parts. 

Flux, No. 2. . . 4 parts. 
Red lead ... 8 parts. 

Flux, No. 6. Flux, No. 2. . . 10 parts, 

Red lead ... 4 parts, 
Flint powder . . Ij parts. 

Flux, No, 7. Flux, No. 4. . . 6 parts, 

Colcotbar . • • 1 part. 

Flux, No. 8. Red lead • • • 6 parts^ 

Borax, not calcined 4 parts, 
Flint powder • • S parts. 

After the fluxes have been melted, they should either 
be poured upon a flag-stone, wetted with a sponge, or into 
a large pan of clean water ; they should then be dried and 
finely powdered in a biscuit-ware mortar, for use. 

Yellow Enamels. 

Red lead 8 parts^ 

Oxide of antimony • • 1 part. 
White oxide of tin • • 1 part. 
Mix the ingredients well in a biscuit-ware mortar ; and 
having put them on a piece of Dutch-tile in the muffle, 
make it gradually red-hot, and suffel* it to cooL 
Take of this mixture . 1 part, 
Of Flux, No. 4. . • . U parts. 
Grind them in water, for use. 
By varying the proportions of red-lead and of antimony, 
difierent shades of colour may be dbtailied. 

Another Yellow Enamel. 

Take three parts, by weight, of sheet-lead, and one part 

of block-tin ; melt them together in a ladle or a flat shovel, 

and skim off the top as fast as it oxidates. When a sufficient 

quantity is thus obtained, place it in the muffle, in a gende 
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reverberating heat, to calcine- any remaining particles! of 
metal * : 

Of which, take . . . 7i parts. 

Oxide of antimony . • 1 part, 
Litharge . . . . • 1 part. 

Mix these well together, and give them a red heat in a 
muffle, sufficient to bind them together, but not to melt 
them. Use the same flux as for the other yellow. 

Orange Enamel. 

Take red lead * . . . 12 parts. 

Red sulphate of iron . 1 part, 

Oxide of antimony . . 4 parts, 

Flint powder ... 3 parts ; 

well mixed together in the mortar, and heated, so as to 
adhere together, but avoid melting. 

Take of the above . . 1 part. 
Flux, No. 7. . . . . 2i parts. 
Grind for use. 

Diark Red Enamel. 

Brown sulphate of iron 1 part, 

Flux, No. 7. *• ... 2^ parts. 

Grind for use. 

Light Red Enamel. 

Red sulphate of iron . 1 part. 

Flux, No. 1 3 parts. 

White lead .' .' . . Imparts. 
Grind for use. 

Red Brown Enamel. 

Brown sulphate of iron 1 part. 
Flux, No. 1. . . . .3 parts. 
Grind for use. 

* This, after being finely ground, forms the putty ^ to much used in 
(ralishing steel, &c. — Editoe. . .' 
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Vandyke Brown EnameL 

Fhix, No. 4f, , . . . 3 parts, 

Iron filings • • • • • 1 part. 

Melted togetl^er in a crucible, and drawn out with tonga; * 

with so much metal it will not pour out freely, > 

Take of the above • % 5 parts, 

Black o2tide of cobalt • 1 part. 

Grind for use. 

Another Brown Enamel. 
Manganese • . • . S^ parts. 
Red lead • • • . • 84 parts, 
Flint powder • « • 4 parts, 
Heated, so as to sUck together : 
Of this mixture take • I4- parts, 
Flux, No. 4, .... 1 part, 
IronfiBngs .... H parts. 

Gifind folr use. 

• ♦ • 

Black Enamel for Paintings and mixing with other Colours. 
Umber, broken into small pieces and calcined in a yel- 
low heat in a crucible, tOl quite black, then washed in 
boiling water and dried : 

Of this take . • • • 10 parts, 
Black oxide of cobalt . 10 parts. 
Blue flint glass • • 104^ part^. 
Borax, untalcined, • 7^ parts, 
Red lead . ... 12 parts ; 

Heat tiiese well together : 

Takie of th^ above • 2 parts. 

Flux, No# 4, . . . . I part 

Qrmd in water for use. 

Blacks are com]p6unded in other proportions of these 

♦ 

* la this, and m otli^r cases where a muffle is not in readiness, an 
earthen crucible, wa^M oyer with flint powder inside, or with dry flint 
powder rubbed inside d. it, one-eighth of an inch in thickness, may be 
H^ed; and the materials, when partially melted, so as to bind together^ 
may be then entird^ taken out without loss. 

YOL. IV, J> 
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ingredients, and manganese is sometimes substituted in tEe 
place of umber. 

Another Black Enamel. 

Umber, calcined black, 1 part, 

' Black oxide of cobalt • Ij- parts. 

Black oxide of copper • \ a part. 

Flux, No. 4, • • T • 3 parts. 

Grind these in water, and when dried, place them on » 
piece of Dutch tile (previously washed over with flint pow- 
der ground in water), ina mufile,. in a charcoal fire, and 
heat them so as ta bind together ; then add half a part 
©f Flux, No. 4. 

These blacks, if too soft^ are hardened by adding a little 
black oxide of cobalt . 

Black Enamel for Shadings and Drawing under the Greens^ 

Manganese ..... 5 parts. 
Royal smalt • • • . 1 part, 

Ground fine in water, and heated lo a high degree in 
a mufile. 

Beautiful Black Enamel for Solid Grounds or Inlaying^ 

but does not mix generally. 

Black oxide of copper • 1 part. 
Flux, No. 4, .... 2 parts. 

Grind in water for use. 

A Frit for Transparent Green Enamels. 

Flint powder .. • . t 3 parts. 

Flux, Na 2, . . . . 8 parts. 

Green pot-metal glass \\ parts. 

Red lead 7^^ parts. 

Borax, uncalcined, • • iti parts, 

Green oxide of copper • Imparts. 

Melt them in a crucible, pour out the mass, an4 powder 
it in an earthenware mortar. ' ... 



/ 
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Green EnameL 

Take of the green frit • 3 partSi 

Of yellow enamel . . li parts ; 

If too softy add Naples yellow. 

Grind in water for use. 

Another Green Enamel. ' 

Green frit . • . . 6 parts. 
Flux, No. 2, * . . . 4. a part, 
Flux, No. 6, . . • . 2|. parts. 
Grind in water for use. 
Greens, for planting in enamel, are formed of various 
shades by mixing blue and yellow, blue and orange, &a 
in different proportions. 

Bltie EnameL 

Black oxide of cobalt • 4 parts, 

Flint powder .... 9 parts. 

Nitre , • • . ^^ . 13 parts. 

Mix the ingredients well in an earthenware mortar, and 

heat them in a crucible, in a strong fire of coke and chiEtr- 

coal, till perfectly melted* ; then powder the mass, wash 

it ia cold water, and dry it : 

Of this take • • « • 1 pkrt, 

Flux, No. 5, • . . y 1 part 

Grind in water for use. 

Another Blue EnameL 

Take black oxide of cobalt 1 part, 
Borax, uncalcined, ... 1 part : 

Melt them together: 
Of this mixture take • • 2 parts. 
Blue pot-metal glass • .10 parts. 
Red lead . • • • » is, part. 

• If these pxepamtioas jureiiot suffideoUy fluid in the mdted 8tat« to 
pour out of the crucible, the colour will adhere to a piece of ste^l bar, 
when it is ifarm, and may be drawn out ; and somefiinefl the blues aire 
nuUte in crueibles lined with flint nim^er, as before menti(»ied. ^. : 
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Melt them in a very strong fire. If either blue is too sofi^ 
add a little royal stnalt ; if too hard, a little flux, made off 
Bhie glass • • • • • 2 parts^ 
Borax •••••• 1 part. 

Purple Enamel. 

Take fine gold from the reifineriSy and dissolve it to 
saturation in an aqua-regia made as ftrflows^' • 

Of the strongest nitric acid, 1 part, by measure, 
Muriatic acid • . . • • 3* parts, 
Distilled water . • .^ • S parts. 

Make the solution in a clean Florence oil-*flask, placed 
on* sand near the fire. Pour melted tin into cold water to 
granulate it, and dissolve it to saturation in diluted aq^- 
regia 4 parts. Place the tin>and the acid in a large basin, 
covered with an earthen plate^ in a temperate, heat : when 
the tin is all dissolved, add still more tin, and also strong 
red fuming mtrous acid H part's ; and again dissolve the tin 
to saturation, covering the basin with the plate, to prevent 
iljOLt fumes from escaping. After standing m hours, a Bttle 
jdistxiled water should be poured into the basin. The so- 
Eiition of tin may then: be put into a clean phial, for* uke, 
adding to it a few grains of tin ; examine it, after foiir or 
five days, wEen the solution, if carefally made, will be of a 
fine clear dark colour, and fit to make purple with. 

Then, of the solution of gold, take sufScient to make 
distilled water of a faint yellow colour; and drop gradually 
into it the solution of tin, till the last added drops occasion 
no turbidness in the liquor, and a most beautiful purple pre- 
cipitate will immediately be formed^ which must be thrown, 
as it is made, into a large vessel, and two ox: three pieces 
of the granulated tin should be put at the bottom of the 
vessel The precipitate is then to be washed in several hot 
waters, filtered on tfae blotting paper and canvass, and, 
while in a moist state, is to be nixed with the flux; No. 4, 
finely powdered. 

The proportion of iiie flux to tibe purple precipitate -is 
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> jriMjrs; various^ aii^^is ju^ of by the mass being of a 
good rich dark colour, as the ingredients, are ground to^ 
gether on the plate-glass. Care must be taken to grind 
this colour before it gets dry. 

Twenty-four grwis of gold made into a precipitate in 
this m»uier, wiU take two ounces of flux ; and this may be 
a rule to the inexperienced practitioner. . 

Sme-acioured Enmnei. 

To a saturated solution of gold in aqua-regia, (containing 
twenty-foxur grains of gold,) diluted with 100 times its bidk 
dr warm disdUed water, having SO grams of alum^ dissoi^d 
in it ; add citustic ammonia, drop by drop, as long as any^ 
jprecipitate is thrown down, whidi precipitate wash 'in 
several tot waters. ^ "^^ 

To ^ grams of gold, precipitated m this manner, add ^ 
Fluj^No. 4, • . • bounces. • 

Flux, No. 3, . . 2 ounces. 
Bfix them together wet, and grind ihem on a plate-glass, 
adding, by a leaf at a time, 16 leaves of leaf-silver: wliefa' 
the whole is grdund fine, let itibe dried on the glass, «crape9. 
ofl^ and put into a bottle for use* 

. This j*ose^!Colour grinds df a^^ey or slate colour ; buL 
after being ground, if it be placed in a mu£9e, and exposed 
to a gentle iieat^ it will turn to axed colour: it is fit for use 
in either state. 

' If too yellow, add a little purple ; and If too purj^e, add 
more leaf-silver. 

. Another Rose-coloured ^nameL 

Take purple, made as before directed, 1 ounce. 

Flux, No. 3, ........ 4 ounces. 

Muriate of silver . . . . . . 10 grains. 

' The latter ingredient is prepared, by. dissolving diver in 
aqpia-fbrtb, and precipitating it with common saltti ^ 

* The ]XNM><»limr is flpmetimf^ m^ 
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Grmd in water for use. If toa purple, :add huktii . 
muriate of silver* 

Opaque White Enamels, 

Hartshorn shavings, burnt in a crucible, iu a charcoal* 
^e, till perfectly white, • • . . I par^ 

flux, No. I, • • • 1 part . 
Grind in water for use. 
Venetian white cake enamel, 1 part. 
Flux, No. 8, • • • . • 1 part. 
Grind in water; then heat them together in a muffle. 
Flux, No. ^, powdered and washed^ then dried and 
heated in a muffle. 

It would not be difELcult to exhibit a multitude of spe- 
cimens of different tints, and to fill a voliune with descrip-- 
tionsof them, merely by combining these origmal enamel 
colours in various proportions : this, however, may safely 
be left to the taste and experience of die aitist. My object 
has been, to avoid eviery thing super^uous ; and, at the 
aame time, to explain the processes adapted to immediate 
practice, in terms not liable to be mistakeiv 
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In cohmed glass^ the whole body oi the material is tinged^ 
by means of some colouring ingredient being uniformly 
difiiised Aroughx or dissolved in, the substance of the j^lass. 

In enamellingt the colours, being ground up witkan easily 
vitrifiable flux, are laid upon the surfaces of metal^ por- 
celain, or glass ; and are then exposed to such a degree of 
heat, as shall just melt the enamel^ and fix it on the surface 
of the suibstaiiee to which it has been applied. 

In siaihing glass^ the colouring ingredients are mixed 
wiith water, or, some other fluid vehicle,: by means of whieh, 

• From Vol. XXXV, of the TransadtMii? «£ ^: Society Ibr tlui 
Enconirsgpn^iM; i»f-^x1», ]^^u&ctuirea^ mi Commerce 
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they are spread oyer the sur&ce of a plate of glass ; and> 
wkeh dry^ are exposed to such a degree of heat> as, By 
experience^ has been found to be sufficient The un- 
absorbed colours are then rubbed off £romthe surface of the 
^lass, to which they do not adhere ; and those parts of the 
plate which had been thus covered) are found to have ac- 
quired a permanent and transparent tinge or stain ; doubt- 
less, from some particles of the colour haying beenabsorbedy 
^d fixed m the poresof the glasa. 

In all the compositions for staining glass, silver, in some 
form or other, enters as an essential ingredient I shaU 
dierefore begin by describii^ the different prepa)rations4if 
silver that I make use of. 

No. 1. Nitrate of Silver. 

Take two or three ounces of pure nitric acid, dilute it 
with three times its bulk of distilled water ; put it into a 
FlOTence flask, or any other convenieht glass vessel, and add 
to it refined silver, by small pieces at a time, till the acid^ 
diough kept at a warm temperature, ceases to dissolve any 
more. After standing quiet for some hours, pour off the 
clear liquor, into a clean phial with a groimd stopper, for use. 

No. 2.. : Muriate ^f Silver , or Lunar Cornea. 
Dissolve common salt in water, and add nitrate of silver, 
drop by drop, till it ceases to occasion any precipitate? 
there will thus be obtained a heavy white curd-like sidi- 
stance, which must be well washed in hot water, and dried:* 
by exposure to lights it becomes of a dull purple colour. 

No. 3f Carbonate of Silver. 

Dissolve sub-carbonate of soda in ^ater,,and add nitrate 
of silver, as above described. The white precipitate thus 
obtained^ when washed and dried, is ready for use. 

No* 4i jinother Carbonate of Silver. 

Dissolve sub-carbonate of potash in water, add nitrate 
of silveri and proceed predsely as directed for No, 3. 
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No. 5. Phosphate i)f Silver. 

I)iss6lye phosphate of soda in water, add nitrate of sih&rf 
aod proceed as already mentioned. The precipitate, thus 
obtained, is of a yellow colour. 

No. 6. Sulphuret of Silver. 
^ake any quantity of pure silver, rolled out into thin 
plates, and put it into a crucible, together with some 
sulphur. When the crucible has been a short time on the 
fire, the sulphur will melt, and will then gradually bum 
away with a blue flame. When the flame has ceased, add 
some more sulphur, and proceed as before; then take the 
silver out^ and heat it red in a muffle ; it will now be white 
and very brittle, and after having been reduced to powder 
in a mortar^ is fit for use. 

No. 7. Silver precipitated hy Tin. 
Take any quantity of a dilute solution of mtrate of silver. 
No. 1, and put into it a bar of metallic tin ; warm the solu* 
tion a little, and the silver will be precipitated, in the form 
of metallic leaves, upon the surface of the tin. Scrape it 
offi wash it in warm water, dry itj, and grind it in a mortar, 
for use. 

No. 8. Silver precipitated ly Copper. 

Take any quantity of a dilute solution of nitrate of silver, 
and put into it a piece of copper-plate : then proceed pre- 
dsely as in No. 7. 

The foregoing preparations of silver, mixed with other 
ingredients, m the proportions about to be described, com- 
pose all the varieties of pigments which are requisite for 

staining glass. 

Yellow Stains for Glass. 

^ Take silver, No. 3, . t part. 
Yellow lake, • . . 1 part. 
Mix the ingredients, and grind them well with oil of 
turpentine mixed with the thick oil of turpentine : ^ lay the 
composition on the glass, thin. 

*^ For the prep^raUon of this^ aee the foregoing J^rtkle.^-<^£i>itOR. 
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Take silvetj^ No. 3» • • * • • • • • nr • |p«jcV 
Alumine precipitated froma solution of alunii by ' 

subcarbpnate of sQcUj «•••••• r SpartBy 

Oxalate of iron^ prepared by precipitating a clear 

solution of sulphate of iron, by oxalate of potash; 3:parts» 
Oidde of zinc •••,•• ^ parts» 

Let the silver be ground first in water with the oxide a/ 
zinc, and then with the other ingredients. This is intended 
for floating on jthe glass thick. 

Take. silver, No. ^f . . . . J part. 

Yellow lake ..... . . 1 part 

Grind them in spirit of turpentine, and the thick oil of 
turpentine ; ^an(]^ lay the mixture on the glass very thin. 
T^ke silver. No. 5, .... 1 part, 

Yellow lake .1 part, 

Alumine ••..... J a part 
' Grind them in spirit of turpentine, and the thick oil of 
turpentine ; and lay the mixture on the glass thin. 

Orange Stains for Glass. 

Take silver. No. 7, ..... • . • • • 1 part^ 
Venetian red and yellow ochre, equal parts, washed 

in water, and calcined red, ....•• 2 parts. 

Griiid the ingredients in spirit of turpentine, with thiok 
oil of turpentine, and lay the mixture on the glass thin. 

Take silver. No. 8, 1 part, ' 

Venetian red and yellow ochre ... 1 part 
Grind in spirit of turpentine and oil, &c. as the foregoing. 

If entire panes of glass are to be stained orange, the 
projportion of ochre may be greatly increased, and the in* 
gredients should be ground in water. The depth of the 
tinge depends, in some measure, on the heat of the furnace^ 
and on the time that the glass is exposed to it, which, 
though easily learned by experience, caimot be made die 
object of precise rules. , . * 

Red Stains for Glass, . 
Take ailv^r, No# 6, .. ... ^ .. . • • • • 1 !?»*> 
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Bi^len oxide of iron^ prepared by heating scales 
of iron, then quenching them in water^ reducing 
them to a fine powder^ and lastly calcining the 

powder in a muffle, 1 parti 

Gtihd the ingredients with turpentine and oil, and lay 
A^ ttniture on theglass thick. • • 
Take of antimoraal sihrer, prepared by melting 
together, (me part of silver and two parts of crude 
antimony, and pulverizing the mass, • • • • 1 par^ 
Colcothar ••.•• ^ ••*•••• 1 part. 
Grind the ingredients in turpentine and oil, and lay the 
linxture on the glass thick. 

Take antimonial silver, prepared as above^ • • 1 par^ 
Venetian red and yellow ochre, of each, . • • 1 part. 

Grind, &c. as before mentioned. 
When whole panes of glass are to be tinged^ the pro- 
portions of ochre or of colcothar may be much increased, 
and the ingredients should thenl>e ground in water. 

Of laying the Colours on the Glass* 
. The method practised l?y mo?t stainers of glass, is, to 
draw the outli9e in Indian ink or in a brown colour, ground 
with turpentine and oil, and then to float on the staining 
colour thick,^ having previously ground it with water. But 
in this way of proceeding it is very subject either to flow 
over or to come short of the outline, and thus render the 
skill of the. draughtsman of little avail. 

My method is to draw the pattern in Indian ink, an^ 
having ground the staining colour as fine as possible, in 
tqpirit of turpentine, brought to a proper consistence with 
thick oil of turpentine ; to add a little oil of spike lavender, 
and to cover the outline entirely with this composition. 

When it has become dry, I work out the colour, with 
the point of a stick and a knife, from those parts that are 
not intended to be stained; and am thus enabled to 
execute the most delicate ornaments, and most intricate 
designs, with great exactness and precision. 

If tiie stahiiixg (Colour is requiibed to be laid on so thick 
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that the outline would not be visible through it^ let the 
colour be first laid on as smoothly as possible^ and, when 
it has become dry^ draw the outline upon it with vermi- 
lion water-colour, and work out the design as before. 

Besides the precision acquired by the above methpclit ^^ 
enables the ardst to apply different shades in the saxae de*. 
^^S^l whereas: the old i|iethod of floating only communis 
cates an uniform tint to the whole pattern. 

The artist should contrive to charge his furnace with 
pieces, the colours of which are all ground in the saloe 
vehicle; and not mix^ in the same burning, some colours 
ground in turpentme, and others m water. The piecea 
iip»t also be very carefully dried, and must be placed in 
the furnace when it is moderately warm. 

To Gild Glass. 

Take of fine grain gold .••••• I part^ 

Of pure mercury ........ 8 parts. 

Warm the mercury in a crucible, and then add the gold^ 
previously making it red-hot When the gold is perfectly 
dissolved, poor the mixture hrfo cold water, and wash it 
welL Then press out the superfluous mercury through 
linen, or soft leather ; and the mercury which runs through, 
(as it retains some gold,) should be reserved for the next 
opportunity. 

' The amalgam which remains in the leather, is to bd 
digested in warm aqua-ibrtis, which will take up the mercury, 
but will leave die gold in the form of an extremely fine 
powder; this powder, when washed and dried, must b^ 
rubbefd up with one-third its weight of mercury : then mix 
one grain of this amalgam, with three grains of gold-flux 
(see flux. No. 4, in the preceding article, *^ On the Pr^ 
pardtum of Enamel Calours^ and Fluxes f) and grind the 
mixture in spirit of turpentine thickened with thi(;k oil df 
I turpentine, which is to be\applied in the usual manner, 
npon the glass. ' 

This is equally applicable to gildfiig^ china, enamel, &c. 
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VL — On Bramse Statues, and Medals; and on CarniMf 

BellSf Vc 

' Medals fjfBrtmze. — ^We understand, by this tide, tliose 
medals which are either made of pure copper, or of copper 
idloyed with various proportions of tin, and sometimes of 
lead and zinc* These medak, the ori^ of which we trace 
back to the times when Greece was in its glory, may still be 
found in considerable quantities in many of the cabinets of 
ahti<}uaries. Amongst the most ancient of tiiese, the best 
preserved are those which are really made of bronze; that 
i» to say, of copper and tin, witii a few hundredth parts of 
other metals ; whilst the modem medals, which- are struck 
on memorable occasions, — such as the erection of public mo- 
numents, scientific discoveries, and, in general, tiiose r»nark« 
able events, ibe remembrance of which is intended to be per* 
petuated, (howev^ excdlen^ for their finished workman- 
ship, the severity of dieir composition^ and the purity of 
tiieir designs), — are metely pure copper. ; and, as fiur as re- 
spects their chemical composition, when compared with 
the antique »edds. their iTeriority is evident."^ "^ 
The design of the numismatic art is, to preserve die re* 
membrance of particular events, even after die overthrow 
of empires, to succeeding generations, in diose impressions^ 
by mems of which, future ages may discover die traces and 
certain indications of circumstances which have sunk into 
oblivion. A material sufficiendy hard to resist fiiction, dif- 
ficuldy alterable under various circumstances, and whoset 
value is so small as not to become an object of cupidityn 
are die requisites most favourable for a long ]|^eserva- 
tion : this material is bronze, properly so called ; as the 
experience of past times and die analyses of the antique 
br6nzes sufficiendy demonstrate. 

tVe may well be surprised, after these considerations^ 
that we have, in our days renoimced die employment of 
bronze in the fiibrication of medalsi and have substituted 
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copper; ^^ metal from- which the unpressiond are soon 
effaced by|rictipn; and of which^ the coins and medalar 
buried in the earth during the late reigns, are ahready 
move.altered> than the bronzes oft^e ancients.^ 

The art of manufacturing med^ in bronze, after haying 
been^ revived by the Padiiai^s^ in the sixteenth century, 
was again lost; and since the establishment of i the 'Mii^t 
in France^ in the reign of Henry II., refined copper bafi 
been exclusively emplpyed in this manufacture. Chemical 
knowledge was not their guide in the choice pf tins mate7 
rial; they pnly endeavoured to imitate the ancients in the 
finish of their workmanship^ and in the colour of the bronze* 
The malleability of copper facilitating the execution of the 
medals, caused a preference to be given to this metal; and, 
for a long time past, <;ustom has sanctioned the use of it 

The chemical analyses of the antique bronzes have de- 
monstrated, that tin is constantly found in them, but not in 
cectun proportions, varying from 5 to 12- hundredths in 
die weight of the alloy, M.M. Mongez and Dize have eveqt 
foundstill greater variations. {Annales de PAysique,) - ^ 
M. Jeuffroy has obtained remarkable results in. Ills exr 
p^difopi^nts on thd njianufacture of medals in bronze. : „ 

M. Darcet, (to whom we are already indebted for spqne 
very important observations on this, alloy,) .induced A(. 
Oiaudet to undertake a course of experiments with a view 
to recover the process of manufacturing medals in bronze. 
This gentleman, in a memoir pubUshed in 1817, {Annales 
dt Chimie^ Vol. VI.) shewed that he had very nearly at- 
tained this object: however, he despiured of being able to 
manu&cture medals of alloy, into the composition^of which 
thare entered more than 5 hundredths of tin.; 

M. de Puymaurin, placed under the most favourable cir- 
cumstances, made, at the invitation of M.M. Mongez and 
Darcet, a multiplicity of experiments, directed to the same 
end; and he appears to have completely solv;ed the 
problem'wfalch was proposied to him. From an interestiiu; 
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tnemoir, which he presented to the Academy of Sdenci^,^ 
I shall extract the chief particulars of this new process. 

Experiments on Siamping Medals, Ho/.— The consider- 
able relief in- some of the antique medals, and the imperfect 
instruments- which were employed by the ancients, have 
caused it to be thought that their formation had taken 
place whilst they were hot, hy means of pincers, hammers, 
ittnd dies of bronze containing from SO to 25 hundredths of 
tin; or rather, that this operation was per/hrmed, after a 
preparatory moulding^ or shaping of the masses, so thai the 
Uciion of the dies merely finished that work which we so 
"much admire. 

- The first of tihese two opinions,->*founded on the changes 
which heat produces on the hardness of metals,— is due to 
M. Mongez, who discovered it m a very ingenious way: 
his process is described in die Dictionnaire Encyclop^dique 
des Antiqmtes. M • de Fuymaurin has endeavoured to apply 
it in the large: the limits of this work will not, however, 
allow us to detail all the experiments which he made on 
this subject ; we shall, therefore, only relate the principal 
i^sultg. 

On repeating ia various ways the experiments dT M» 
Monges with the assistance of stamps and presses, he 
Ibund mea^ to avoid ihe frequent anriealing : for this piir* 
pose, he instantly plunged the medals into cold water, after 
lieing struck; this operation also greatly facilitated the other 
operations. They thus struck under the stamp, from six 
-to seven pieces per minute, whilst with the press they could 
^nly strike two in the same time«t 

< The^nost convenient alloy to form the dies oi^ was found 
to be, from 74* to 78 of copper, with S6 or SS hundredths of 
*tin ; more tin rendered the alloy too brittle, and a less pro- 
^rtion produced an alloy which was too soft : some of 
'these dies have struck about 800 blanks of 18 Hues in 

'- * In the sitting of the 3d ofDecember, 18S8. 

' t By this prepuEtoiy prooeis bu been madei 9 or 10,000 nfldak^ In 

€opper> of different kinds. 
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4Uunet;er ; whilst ^otliers, which appeared exactly similar^ 
have only stood the stamping of 30 or 40 hlanks.^ How-> 
lever, on an average, their duration may perhaps be equal to 
irtamping fron 250 to 300 blanks. 

The pieces thus stamped, are easily returned to the ma^ 
chine, and we thus save two or three annealings. : 

By means of this process, we may expedite die maittt^ 
facture of medals in* copper: but in regard to medals in 
bronze, many difficulties and inconveniences present them« 
selves:— the exact degree of heat which is best, is very dif- 
ficult to be ascertained ; in fact, the bronze when at a red- 
dish-white or yellowish heat, would crack, and at a low 
red, the impression would not be sufficiently marked. 
The alloy must not contain more than 6 hundredths of tin, 
(Mr we cannot always obtain good results. We however find 
that this mode, which when applied to copper has com- 
pletely succeeded, cannot be applied to bronze; at least 
with the same advantages*t 

Manufacltire of Medals in Bronze^ by Moulding mi 
^ Casfiing.-^Auy antiquariies have thought that this pre- 
paratory operation was employed to dispose the masses so, 
tfiat the dies had only to strike them to finish the medals. 
This permitted them to use an alloy so little malleable as 
die aiitique bronze. It was on this principle that the ex-' 
periments of M.M. Jeufiroy and Chaudet were made 4 and 

* ' * Tliej remained still greater differences in tiie ute of steel dies : in fact, 
t^^ qiaiiufa^tiired with the'same care, and by the same workmen, in some 
instances served for the fabrication of from 14,00Q to 92,000 medals; 
yfhUstthej were sometimes broken, after having struck two or three only. 
General Levasseur has substituted bronze for st^l, with advantaj^, in 
the manufacture of nippers to cut off pieces of cast-iron whilst hot* 

The superiority of bronze in these operations, permits us tahope, that 
it may alscr be found preferable to steel for the purpose of stamping vari- 
oua ornaments of metal, whilst hot* 

t The dies of steel used in this process of stamjriMgr ^0/9 do not last 

long; because the red-hot metal coming into contact with the steel, soon 

oxidates it at this high temperature; and thus the impressions on the 

medals remain indistinct: the projecting' parts of the dies also become 

'grettly impaired by being softened. 

Thii evU is completely) obviated by applying a little soft soap to the 
dies befbre the impression is taken, which ^saxues the red-hot pieces to 
fly instantly out of them.<^i)DiTOR. 
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the results which Aey obtained, determined M. Puymauiiii 
to oomplete dmr labours. 

We shall not extend our observations to any great 
length on the process of moulding and casting of medals 
in. bronze, because it differs very little from casting in 
general: nevertheless, we must point out the peculiarities 
attending this subject.* 

We must give the least possible diickness to the sand, 
so. that the heat of the bronze may be the more quickly 
diasipated ; the sand or loam should be a Utile moist, very 
fine and close internally, and become progressively coarsen 
or more open, in the exterior layers, in order to facilitate 
the escape of the gases formed* The ordinary ponsif^ or 
facing, may be mixed with very finely powdered slate, 
oc other substances which are susceptible of a minute 
division, :and little liable to.be acted upon by heat ; but 
the ponsif recommended by M. Chsxtdet (bone-^sk) is pre- 
ferable, as it is formed of a matter (the phosphate and 
carbonate of lime) which is completely soluble in the hy« 
drochloric (muriatic) acid employed in cleaning bronzles of 
every description.t 

Before pouring the fused metal into the moulds, we 
apply to their interior surface a coating of lamp-black, by 
holding them for. some minutes over the flame of a lighted 
tordi. 

Disposition of the Jet. '^The founder of the ornaments^ 
small figures, &c. in ormolu and bronze, whose work must 
be finished by the graver or chisel of the repairer, should 
employ an dloy which is fluid, sufficiently hard not to 
bepd under the chisel, and without being brittle or liable to 

* M. Bussausoy has published in the Annates 4e Ckiwute some veiy 
interesting observations on moulding in sand or loam ; the advantages 
derived from this mode. of operating are such, that we cannot but re|^ret 
the impracticability of appljring it to the casting of medals. 

t According to the observations of M. Chaudet, the use of this pamff 
prevents the sand from adhering to the cast medals : neither does tl^ 
ponsif itself adhere to them, one stroke of the scratch-brush being suf- 
ficient to remove it. • It also produces beautifully sharp and clear casts. 

The prepared hartsl^om of the shops is fineljf levigated ^one-osft* 
Possibly this material may answer the purpose.— -Eoztor.^ 
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ei*Ack; its colour must likewischbe stich^ that it inay bef ^i 
with the least possible quantity of gold; andliiat it W 
susceptible of receiving a beaiutiful green tint' with the 
composition called t;erf (ZTz/t^zie. Thedefectsof the casting 
may easily be repaired with small pieces of metal from' th§ 
jet; and will disappear under the gilding or icolouring, if 
they are hot very considerable.* t 

* The founder in medals has not the same facility ; the^ 
smallest defects in thein^ are often irreparable. He must," 
above all^ calculate upon the shrinking of each piece ; aiid' 
his a;lloy must not only be extremely dense, Solid^ and* 
durable ; but it must possess sufficient fluidity to receive^ 
every imprint from the mould ; arid be of such a malleability^ 
as to be struck by the dies^ without injuring them. Onei 
part of these conditions depends on the preparation of the 
ifldulds. . / . ' i ''.:,' ; 

' The jet is generally made with an iron hook or tool,- 
after the moulding is finished ; but if we eniploy this in* 
Strument, the sand is liable to be roughened along the 
idourse of the jet ; and a part of it may be drawn into the 
anOuld with the fused metal*. 

> It would be preferablcj to sacrifice the first cast^ inordei* 
to make a model of the jet. We obtain this, by shaping It 
^th great care, in the first mould ; we then pour into it, a 
fiised alloy of lead and antimony, and thus prociure a model 
of a jet, suHciently hard to bear moulding from, and perfectly 
adapted: to the casting of medals. We mould this moddl 
of the jet with the patterns; the sand is then smooth, and well 
•closed all over the surface of the mould; and we also avcjid 
the trouble of forming the jet with the iron hook or tool-^ 
an operation always long and tedious. . : 

* -We should, for the purpose of leaving a free passage for 
l3ait gases to escape, make a' separate vent-hole for eac& 
tnedaL In order to effect this, it is sufficient to place short 
pieces of iron wire, or lead, between the patterns and the 

** In almost all the ornamental works in T)ronze, jsuch as clocks, cai^« 
ddalafas, Ac. ve find defects so jepaired» 

YOU ly. IB 
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frames, and to withdraw them when the mould is fimshed^ 
The size of the jet must be x>roportional to the size pf ttll# 
moulds ; (its^ thickness does nqit influence (he pressure^^ 
which depends entirely on its height above the surface o£ 
the medfJs.) 

If the jet be placed too near the medak, and the cpn^ 
duits from it are too large, the shrinkage which it sustains 
in becotoing solid before the medals (and it being re«- 
^ined by the conical nepk above, which is formed at thi|: 
^t^ance of the moulds or frames), causes an ascending 
contraction; ^hose parts which are still fluid in the CIU9I9; 
wing, .mount into the jet, and the medal will be found to 
1^ unequal : this loss of matter is irreparable under, the 
fresSf the hole remaining visibl({ after its actiom 
t. This aoddent neyer occiurs when the conduits are brond^ 
thin, and distant from the jet, because they quickly b^ 
come 9olid ; and thus^ aQ cpmmumcation between the .fluid 
parts of the jet, and those of the medial, is mtercepti^d. ;.^ 
:, The conduits which proceed from die je^ may either 
beiQade to introduce the fused metal into the moulds jBojr 
the medals at their lower parts,^ by giving to tb^aqi ih^toxm 
of a ayphoQ^. or directly t0 their higher parts^ Jb th^ ftrst 
case, the metal, when it aa^senda into the moulds^ le^v^s a 
free ifl»oe. for tibe gases» and distuibs the pand les^ Tbif^ 
fiasi mi^. be adopted for bnmze casts, if the temperatuif 
of t^ fused metal oould be aufBiciently elevated:? but jf^ 
hasvesec^timt it is attended with inconveniences ; and yri^ 
iDBBtildilg^d, 'in.<nrder,toavQid theni, to poyr the metajm 
dbecdy at i^elugher parts ; bb this permits ua to emplpy a 
i^tees tempevatuxe^ and we obtain medials. ei^irely exempt 
fr^m holes or blemishea on their surfaces*^ 
*i. > The fijMJsh 4f the moulds is not so necessary here, as it ia 
fiilhe n£»2al moulding jyf pieces whi^ are not to be sub^ 
mitted to the aetion of the press. .It is requisite, .cm the 
contrar}^ that these masses shpuld be without ^ny jns^kl^ 
.i^ontours, pud the metal be so disposed in them, that thi^re 

^ See, lit the end of this article, aa eiylanatifla tfithiA'pheaomaMB^ 
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teniftiiis, when withdrawn from the mould and i^r their 
dninkix^^ a vohime of matter equal to that of the mode^ 
as liie medal must be of the slEune dimensions with the 
model Now by making a mould of a s^ize exactly equal to 
die bulk of the model/ the {Hece so cast would be at most 
but equal to Ihis volume, when in the mouldy and at its maad* 
Mim of dilatation in the solid state ; and, consequently, the 
Tol\mie would lessen on cooling ; the shrinking which takes 
place in every part of the masses would render the outlines 
^ the designs of considerably less dimensions; so diat» 
when {daced between the diesi and struck by the press, all 
the contours of the design would be doubled, 
< We perceive then, that, in order to reader the east me* 
dais identical with their models, we must exactly allow 
for the shrinking of which bronze b susceptible ; aod, as 
Ae shrinking is proportional to their vdiumes^ we see that 
it must vary according to the dimension of the medalii^ an^ 
&e quantity of matter in their xelief: in this exists iib» 
d^teulty of casing medals which are to he finished ly the 
ptess} and more especially when the dUoy is notsuffidently 
liiialleable for the double impressions to be effaced^ and fixr 
die metal to be introduced by the pressure into the cavi* 
ties of the dies. It is^ then absdutely necessary that the 
models should be larger than the space between the dieS| 
HisMk^wise requisite that all the contours t>f thecasH 
shotdd be rounded, and only sufficiently marked, fer thefn 
io be placed properly in the dies ; diey Aus avoid &e 
double impressions, as no other traces can temadn that 
tiiose produced by the action of the press. 

M< Jeuffiroy was the first who endeavoured io compen- 
sate for the shrinkages in the cast medals. Enthistedwith 
the execution of the medal of iSate Three Consuls, he had 
many difficulties to overcome, on accoxmt of the relief beiDtg 
so considerable. He thought, in order to submit iSciA ikiedal 
to the action of the press, tif applying & foreign body to^tbe 
•sur&ce of the mod^, thereby augmenting its volume : be 
^Mcfordingly appli^ a thin ieaf of lead, whidi4ie caused io 

,b3 
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adhere to all the details of the figures by the assistance of 
a buriiish^ : he thus obtained a medal, larger than ths 
capacity of the dies 'which he used for making his casta 
from. The alloy which he employed, was composed of 75 
parts of copper, and ^5 of brass, which gives the propor- 
tions of 89,282 of copper, and 10,718 of zinc, — a very fluid 
alloy, and almost as malleable as pure copper, but which 
also experiences, in casting, a more considerable shrink** 
age than bronze; This process was too complicated i^ 
be entrusted to the hands of workmea; and the difficulties^ 
of applying the leaf of lead varied in different medals, 
and were considerably increased in the small models. It 
is^ to be regretted that M. Jeuffroy did not continue his 
experiments on the different alloys more durable than cop -^ 
pier, and on various models. 

M. d€ Puymaurin endeavoured afterwards to substitute 
jFor the leaf of lead, one or more coats of varnish ; but thi$^^ 
would not long adherfe to the copper, on account of thfe 
hygrometric state of the air, and of the sand; it became 
isoft, and adhered to the moulds. He afterwards tried to 
apply to the medals^ by means of melted wax, a leaf of 
paper, which had been struck in the dies, so as- to receive 
the forms of the relief. The moulding was afterwards very 
easily effected ; and, by varying the thickness of the paper, 
tie could nearly compensate for the greater or lesser 
shrinking.- This augmentation likewise afforded the adr 
rantage of so round^ig the contours, that they were only 
brought out by the action of > the dies in the press, Ii). 
another essay he caused the medal to be tinned all ov^r itft 
surface; its volume thus became uniformly augmented. 
The results which he obtained, were in general highly 
satisfactory, and the process* became exceedingly simpli- 
iied; as it only required a few minutes to prepare the 
models: the thicknesa of the tinnipg compensated for 
the shrinking of the casts, the contoitrs were rounded, so 
' that the marks of the mould were no longer perceptible, 
^ after the action of the press ; and yet all tb^ projection^. 
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-^{rere si^fficiently marked for the placing the casts in the^ 
^es.to be easily effected* This method having conatatid^. 
i^ucceeded in a great number of trials, M. de Ptiymatirin;; 
concluded that it might be applicable to the casting of; 
lEedals of every description.*^ 

.' In order to render this process equally applicable to the^' 
casting of medals, the relief of which is very considbr- 
able, and the raised parts opposite to each other, M. de' 
Fuymaurin thought of covering these raised parts only,^ 
with paper. To effect this, he imprinted the contours on the. 
paper, by means of the dies in the press ; and the sharp 
angles of the dies round the contours of the medal, having- 
^rtly cut through the paper, xound their Outlines, it wais^^ 
€My for him to finish the cutting by hand, in ord^ to apply-' 
Ae papers afterwards to the corresponding relieved part»> 
ef the medal* He heated the medal on a cast-iron plafte 
to about 80*^ of the centigrade thermometer, and with a 
sioall hair pencil he covered the raised parts with a thii> 
eoating of melted wax, and applied the moulded papers, 
ttpon them, which he made to adhere completely, by^ 
{[cessing them down with a pad of moist linen. The Water 
l^ith which the surface of the paper was damped cooled the 
wax, and caused it to hold the paper in form; he care-^ 
fully removed, vnth a proper knife, all the wax which hzA 
3pr^d over the surrounding parts, and afterwards; 
thoroughly cleaned it with a piece of fine linen moistened 
with spirits of turpentine.f We may, in this manner^ 
^pply the process of moulding to the manufacture of all 
kinds of medals in bronze.J We have shewn that a great 

* We must, however, except those medals, which bear on both sides con- 
sidieirable relief, the shrinkage operating in these places very unequally. 
But this circumstance seldom occurs. 

t In order to vary the coating, according to the volume of the relief, 
it is sufficient to employ leaves of paper of a greater or lesser thickness^ 
We may also repair the faults of a badly cast model, by laying wax more 
4ff less thick on the shrunk parts. 

- j: Copper may also be cast and struck, but it is less fluid than bronze^ 
we have also shewn that pure metal is not desirable in the numismatic 
jfft.; as, under similar circumstances, it is much more liable to alteration^ 
ihan bronze. 
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number of aj»lique artiftles ia bronzev— -sudbt as ttatuea^ vasoi^ 
niedak» arms^ &c« &c« which have been found in vaiiom* 
fdacesy— contamed certain proportions of copper and tia^ 
axtd sometimes were alloyed with other met^ 

In order to determine the fixed proportioiia ef an aDoy' 
the most convenient for use^ we muat.aeek for Ihose which 
afford a metal» at once the most dense, hard^ and susceptt^ 
Ue of easily receiving, both firom the moulds and d^es^ 
every impression required in medahu* This is the object 
j^oposed by M. de Puymaurin in the second part of hit 
Memmre, which is not yet completed, although he has made 
a great number of experiments, with his assistant M. Frano<^ 
S»rt« The result^ however, appears to be, that, in the alloya 
of copper and tin, their hardness augments with the quantilj. 
of tin employed; but in what ratio, it has not been possi* 
ble to determine, because yery sensible irregularitiea have 
been remarked. It appears^ however, to be demonstrated^ 
that copper alloyed with from one to twenty hundredlk 
parts of tin, has its density augmented a seventeenth paxt» 
It results also from the same experiments^ that the limita 
within which we must comprise these alloys are rer; 
narrow. In fact, 5 hundredtha of tin will produce a 
malleable aUoy, but too porous; and 17 hundredtibs will 
Ibrm a bronze too hard to be employed in the ordinary 
manufacture.t Now, as it has been demonstrated thai 
inedals may be struck at the highest quality; and, conse? 
quenily, at all the intermediate ones; it is evident that tihe 
problem is solved: and it is very likely that this new mode^ 
the advantages of which are so great,, will be generaUy 
adopted in the manufacture of bronsse medals. 

. * We should likewise so determine these pri^ortions, that the alloy 
may possess the most desirable bronze colour* 

"^ M* de PuTmaurin has, howerer, succeeded in making medals of erery 
qualitj between these two Hmits. Among those firom different models, 
ybidi he had the kindness to .strike in mj presence, the greater pari 
came very perfect, in three strokes of the press. We have analysed od« 
of their jets, and found it to contain 10,85 of tin to 100 of copper. One 
of the medals, which he presented to me as a specimen, was composed^ 
Msmrdingto the analysis which I made,of l€>735 of tin, and 83,375 Y>f 
copper ; — ^its execution is extremely fine. ■'■ ■' 



r- Tke dlioy -wkich appeals Im^ suit^ for the purpose, Hr 
i^dmpcnied of from 8 to IS" hwidredths of tiii,aild from 93 
to 88 hundredths of copper : its grain is very dose, its sur- 
&ce is uniform; it is verj dense and sonorous; is suffi- 
ciently malleable to take easdly the most finished impres- 
sfonsi from the diesr under the {n*ess ; and is so hard, as not 
<» be injured by rubbing. We may add to it 2 or 3 hun- 
dredths of zinc, which will not sensibly change its proper- 
iSet^ but render it susceptible of receiving a more beautiful 
bronze tint :-^the addition of a very small quantity of iron 
'do«9 not appear to add to its useful properties, although 
there does not appear any obstacle to its employment. 

The quaternary alloy of the Brothers Keller, which is 
susceptible of receiving so beautiful a tint of the vert antique 
'{patine antique), succeeds equally well. In fact, it is evident 
that all these compositions of bronze may be employed in 
the manufacture of medals by this process, whenever they 
do not possess less malleability than the alloy composed of 
16 hundredths of tin and 84i of copper ; nor less fiuidity in 
casting, than the alloy of 5 of tin and 95 of copper. 
• Casting cf Medals in Bronze. — The necessary conditions 
to ensure success in casting medals, are, in general, the 
same as iSiose which must be employed in casting bronzes 
of every descriptionv We will briefly enumerate them, and 
thai add some remarks, which are more particularly ap- 
plicable to the article we are treating on. This operation, 
not requiring a great quantity of fused metal, must be 
done in crucibles, placed in the midst of charcoal fires, or 
perhaps better, of coke firesy and even of the hardest kind 
of coke ; so that, in the same bulk, it may possess the 
greatest quantity of combustible matter, and, consequently, 
of the heat developed : circumstances, which afford a rapid 
fiision, avoiding the necessity of many charges of coals ; 
and economizing both time and fuel. 

Wind or blast furnaces are proper for tlie fusion of 
bronze. The first, however, which answers extremely well 
for fusing gold and silver, does not always possess 
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a draught capable of fiuung bronze very rapidly ^-^an 
essential condition to the success of this operation. la 
&ct, if an elevated temperature be continued long, or with* 
put quickly obtaining the proper degree of fluidityi the 
bronze becomes altered; the coat of oidde which forms on 
its surfSace, diffuses itself throughout the whole mass of 
metal when it is stirred ; the alloy which results is porous^ 
and the acid into which the medals are plunged, dissolves 
this oxide ; a part of the metallic salts formed, remains i^ 
the metal, notwithstanding the washings ; and the action of 
ihe press in stamping the medals, causes these salts to come 
into contact with the wrought sur&ces of the dies ; the 
steel is attacked by the acid, and the copper appears in its 
metallic state. A part of the proto-sulphate of copper formed, 
and the other salts, remain in the interior of the medals, 
and very soon change the beautiful polish on their surfaces, 
exhibiting in many places an efflorescent appearance. To 
avoid these various inconveniences^ we must bring into 
fusion 5 kilogrammes of bronze, in 12 or 15 minutes.* 

The bronze should be poured into the moulds at a cer- 
tain temperature, which practice teaches, by the appear- 
ance of the metal. These, however, are the principal 
characters which it presents : — its colour is of a reddish 
white ; a slight layer of oxide, melted in some parts, covers 
the surface of the metal ; the metal itself, which is percep- 
tible between the cracks, possesses a rather shining white- 
ness ; we must then immediately skim off this oxide, stir 
the metal in the crucible, and pour it into the moulds.f 

As soon as the bronze is poured into the moulds, we 
instantly open the frames, and withdraw the casts ; then 

* It would be well to keep the surface of the fused metal always covered 
with morsels of charcoal, which may be removed at the moment of casting. 

t If the temperature was less raised, the surface of the metal would 
appear mammillated, and the metal would be thick or pasty ; so that 
the minute cavities in the moulds could not possibly be filled: at a 
temperature too elevated, the oxide would enter into fusion, the whole 
surface of the metal would become of a shining white colour ; the too 
lively action of the heat on the sand, would cause the production of a 
considerable quantity of gas, which not being able to escape, would dif- 
fuse itself amongst the bronze, and render it porous. 
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tejcing hold of the jet with tongs, we strike light blowjSy 
]Brith a small wooden mallet, on each medal ; which is thus 
instantly. broken ofi^ and falls into a tub filled with water; 
imd there receives a cooling, which renders the bronze 
pore malleable^ and does away the necessity of annealing 

it* 

Medals are cleaned with a scratch-hrush : each piece must 
l)>e attentively examined, so ihat any which have irrepara* 
Isiie faults may be remelted; we thus prevent the useless 
ones from passing under the action of the press. 

[To he continuedJ] 



VIL— 0» a singular Method of Soldering, employed by 

Enamelled Watch-Dial Makers. 

*- ■ . 

These manufacturers, who form their dial-plates of thin 
tolled copper, enamelled on both sides, have a most inge- 
nious method of soldering the short copper studs on their 
backs^ by which they are secured to the frame-plates of 
the watches. 

; They require to be soldered with hard solder, but should 
-they employ the common spelter solder for this purpose^ 
the enamel would crack all across from the soldered places : 
they have, however, found that the following economical 
and convenient method fully answers the purpose. 

The studs are made of copper wire, plated with silver ; 
and at the places where they are to stand upon the plates, 
(which have been previously well cleaned, by the action of 
an acid,) four scratches are made with a sharp instrument; 

* This cooling produces a contrary effect to that which takes place m 
steel ; — an important observation, for which we are indebted to M. Darsi 
£et. This ingenious chemist has thought this property wa? applicable, 
in various manufactures of bronze, such as cymbals, gongs, mortars, 
pestles, nails for ships, &c. 

In annealing bronze medals, they are heated to an obscure red ; (large 
ones must not be so much heated, as they are in danger of melting; their 
temperature must only be raised sufficiently to fuse tin,) they are then 
plunged into cold water, and afterwards boiled in water acidulated with 
sulphuric acid, in order to cleanse them from a small coat of oxide> 
which forms on their surface. 
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namely, two parallel ohes» the distance between them bek^ 
equal to the diameter of the wire ; and two otjiera aefo«(( 
at right angles to the former ones ; and the bum thrown 
^P> hy the action of the instrument thus foni^ as it 
were, a squaife embankment which serves to keep tha 
stud in its place. Borax, freed from its water of crystal* 
fizationj and in the powdery form, is then mhced up widi 
Water to a thick consistence ; and the foot of each stud bdiiig 
dipped mto it, it is fixed in its place cm the back of tbe 
plate. The plate is then laid upon a pieee of diarcoal 
held in the left hand of the wor^nao, and exposed to the 
flame of a lamp urged by the blow-pipe ; care being taken 
to heat it slowly at first, or till the borax has dried, and 

■ r 

^ciired l3ie studs in their places ; the heat is then raised 
until the silver fuses, flows down the wires, and firmly solders 
them to the plate* 

- It should be observed, that the flame must not be urged 
direcdy upon the feet of the studs, which should be kept 
as free firom it as possible ; but only on their upper ends^ 
and the neighbouring parts of the plate. 

We think that this curious manner of soldering, which 
has bitherto been confined to this business alone, may be 
applicable to. other purposes ; at any rate, it is well worthy 
of being made trial of. 

We are indebted to Mr. Edmund Turrell, for the 
knowledge of this ingenious process, which was long kept 
secret in the trade. 



VIII. — On the Culture of the Beet, in France, for the Ex- 
traction of Sugar and the Nourishment of Cattle.* 

There are two varieties of the common Beet. The Beta 
ravia (petrozj has a plump root, larger than that of the 
beet, with smaller leaves; it is, a biennial In the first 
year its root attains perfection, acquiring the maximum of 
its extractive principles towards the end of September ; 

* From the Dictionnaire Tieknoi^ifue, • ^ 



iij^itemf'fibkh hernial^ in the second year, at 

Ihe expense of the root^ whidi lha:i totally loses the sac^ 
clianne qualities it before contained* This variety is cul-^ 
tfrated in the gardens; its root is eaten i^ salads ; m the 
.€loiintry it is used for the feeding of cows, and greatly in«. 
<treases the quantity of milk. One of its most interesting 
ptoducts, however, and for which it has heen largely culti-« 
▼ated fow some years past, is sugar, which is extracted ip^ 
Ifee large way. In fact, the cultivation of the beet heeaan% 
6i die greatest importance, when the French chemisl|s and 
laanutacturers, availing themselves of the discovery of 
Margrs^, and the important labours of Achard, succeeded, 
m extracting a sugar firomit, completely identical with that 
j^roduced by the canes. The want of communication with 
<mr Colonies, the Ipsa of which aj^ared certain ; and the 
shackles which were placed upon our maritime commercejiad 
MseA the price of this Colonial production to a most exorbi"* 
tent height The prohibitive system which then preyialedy 
determined the French government to call the attention of 
aien of science to some means of substituting, by indige-> 
lious products, those substances become, by habit, articles 
ef absolute necessity ; and which the two Indies had, for 
a long time> exclusively furnished to us. French indusjbry 
was very soon seen to B^ppij the first discovcfries that had 
been published, and to manufacture, in the large way, pro- 
ducts which, more or less advantageously, supplied the 
place of the sugar from the New World, in many of its 
employments. These processes beipg brought to perfect 
fion in the hands of able workmen, gave the most satisfac- 
tory results. Nevertheless, the best clarified honey, and 
the whitest syrup or sugar from grap^ were far from 
pdssesang those qualities which characterized the Colonial 
sugar: it became the national interest to create a strong 
prejudice in the minds of certain persons in favour of 
tibem, and 4;hat they might not perceive the enormous dif* 
fisrence which existed between these syrups and the sugar 
firem canes, — a differempe wholly in favour of &e latter. . 
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* M. Deyeux transmitted to us the labours of Achard iit 
Germany^ and repeated, i¥ith M. Bamiel^ the experunent* 
on the extraction of sugar from the beet. Many scieiSK 
tific men engaged themselves in this interesting subject.; 
and in a short time the perfect identity of this sugar, (when, 
properly refined,) with that from canes, was made known ;, 
and French industry, anew solicited and powerfully en- 
couraged, made immense efforts to arrive at an economical 
Aiode of preparing it. All the departments in France made, 
trials ; and in the sx>ace of two years, more than twa 
ibundred manufactories of sugar, from the beet, furnished 
to the refineries, or brought directly into the market^ 
vast quantities of sugar, which was made use oi^ without; 
the nicest judge perceiving the difference. We have seen 
advertised in the shops — " Miel depuri^ Strop de raisin de 
Sergerac (Purified honey, Syrop of Bergerac grapes) ; and; 
they had also discovered sugar of milk in the coarser 
sugars, &c.; and the discredit which these indigenous 
products well merited, naturally tended to bring the beet 
sugar into disrepute. They then feared, and with reason^ 
to declare publicly the origin of the latter, and it was sold 
under the name and in the form of refined sugar from the, 
Colonies ; and, as it possessed all its properties, it was not 
distinguishable from it, in spite of the prejudices which 
threatened to prevent its use ; and amongst those who hav^ 
consumed the most of it, there are even yetsome who doubt 
its existence; or, at least, that it can be substituted for 
the sugar from canes. 

Even when the high price of sugar in France afforded 
the greatest advantage to the extraction of sugar from the 
beet, the uncert^nties in the process of its manufacture, 
in its mode of culture, in the choice of the soil, and in the 
variety to be cultivated ; the imperfection of the instru- 
ments employed in rasping the roots, so as to extract the 
Juice ; and, in fact, all the inconveniences attending the 
hurry in which these manufactories were erected, caused 
most of these manufacturers to experience great losses* 
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Iburihg the first two years of the establishment of this 
n&i^ bi*anch of industry^ many manufacturers were si^ 
discouraged^ that they abandoned the piu^uit ; ^and those 
"lAo with great difficulty persevered, were scarcely in a 
iHate to profit by these lessons of experience, when. great 
i)olitical events suddenly caused a considerable diminution 
in the price of sugar. The estabtishments built for the 
purpose of manufacturing beet-sugar had to compete with 
the introduction of foreign sugar; and the reisult of thi» 
Was, a nearly entire overthrow of theise manufactories, which 
seemed to have received a death-blow r nevertheless, some 
of them survived the Peace, and, in spite of the progressive 
diminution in the value of sugar, the manufacturers were 
not all discouraged — a twentieth part of these establish^ 
nftents escaped the general wreck, bore up under thesi^ dis^ 
tressing circumstances, and hope still to be able to con^ 
tinue the manufacture of beet-sugar.* 
- A singular result, from unforeseen events, and which we 
may here remark, is, that the Freilch Colonists are now in 
a similar condition to that of the manufacturers of beet^ 
sugar; as neither of them can stand any chance with the 
•very great quantities of sugar imported from India: both 
dsum an augmentation in the value of their products ; and 
it is requisite that they should be supported by this means^ 
and without which the trade of India would infaUibly crush 
them.f 

. If, in other respects, we continue the parallel between 

-our indigenous sugar manufactories, and those of the Colo-> 

nies, many other curious facts will appear. The same ex^ 

tent of land cultivated for beet, under the best circum-* 

* Some manufactories, according to the account of the manufacturer? 
aft^r the experience of twelve years, appear to be able to maintain them- 
selves, independent of any augmentation in the price of sugar, as re- 
quired by our Go onists. 

f The product of raw-sugar, from the soil in the Antilles, is, on an 
equal surface, one-half less than that obtained in Bengal ; and the day's 
work of a free man, in the latter country, only costs one-third of the 
price that a day*s work of a negro amounts to in our Colonics : the ex« 
pense also of manufacturing raw-sugar in India, costs only one-fourth 
the price of that manufactured in the Antilles. 
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glmutaioefl^ in our tdbpiurtmeatsi and ibr Bugar-canes ia<>uf 
CJoIomeSi will produce the same quantity of sugar, Oao 
koUme in bed^ wiU furnish at a maxittnumt S^fiOO iU/cH 
fprammes toi aogar; and on ordinary knd> from l^OOO, to 
M(K>« Hie exiiracting and refining of sugar from the 
beet was at first attempted in Francei by very diflferent 
BM»Q8 to those employed in the Colonies ; — ^it then affondled 
but Ktde success, when applied in the large: they have 
litisly adopted the methods used in the Coloniesi with some 
ritcdessfiil modifioationsi and the operation in the large has 
eompletely succeeded* The cylindrical rollers^ so very 
usefiil in the treatment of the beet-rooti aie an imitation of 
tbose used in the Colonies ; tho important improvements^ 
successively introduced in the treatment of the beet^ are 
nearly all applicable to that of the canes^ and they are a^ 
this time adopting than in the Colonies.^ In fact, for 
several years past, steam-engines have been introduced 
into the sugar manufiu^tories, to save the manual labour 
bef<»:e employed, in extracting the juice from the canes ; 
and the Duke of Ragusa is about to have erected in his 
beet sugar manu&ctory, a steam-engine of twelve-horse 
power, made in Paris. Howard's improved process for 
iugaiyb(Mling atill remains to be applied, both in Franc^e 
fad in our Colonies,-— in the treatment of beet, as well as 
eaoe sugar ; and this, we think, cannot fail to produce the 
best results. 

f These general observations, we have thoi^ht it our duty 
to give, before we proceed to notice the cultinre of the beeti 
and the extraction of the useful juice it contains ; in order 
that we may duly appreciate the degree of interest whidi 
the operations of this manufacture afford in France. 
Culture of the BeeU — The culture of the beet, for 

* During the last year, I have been engaged in prep^ng and apply* 
nig various improvements in the sugar manufactory of M. Dehaumont, 
a proprietor at Martinique ; and particularly those which have been 
approved in our manufactories of sugar fironi beet, and in our refineries. 
M. Berosne and M. Gallard are engaged in the same object at Guada-* 
foupe. 
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th^puipoBe of extracting its juice^ merits, as n^'bave ber 
fore observedi tlie highest consideration i and especially 
l» a part of the. plant (nearly one-half) may be ^mploy^ 
ID the feeding of cattle, and in manuring the land:— 4t is, 
however, cultivated for the use of cattle only. In the en«* 
¥iron8 of Paris, for instance, the high prices of labour and 
land will not permit of the sugar being manufactured, at a 
price equal to that which we now receive from the Colonies/C 
but still, it can be cultivated with advantage for the nourish- 
ment of cows ; as it enables them to give more milk, and of 
a much better quality, than most other vegetables. The 
yeetk destined for this purpose, are much more easy to 
l^ultivate, than those which are intended for making sugar. 
' They choose a strong soil» although lights and well 
laanured. The seed which produces the largest beets k 
idso preferred, because it affords a greater prodiict in 
yreighA ; the variety called disseUe is that which offevs thia 
advantage in the most eminent degree. ' ^ 

: The beets which are cultivated for the manufacture of 
jnigar require more care: tlieir form, texture, the quality 
fit their j nice, &c. — are to be considered^ 

'«'■ ' -• ■ . " 

We shall now give a hst of the varieties of this root; saai 
4lie observations which we have made relative to the quality 
.4^ the juice whicb they contain. 

First variety. — Dissette {Beta silvesii-is^ field beet , la white 
iniamally and externally ; and the footstalks of the leaves 
m^ also white ,* on a light, and rather moist soil, it prx)duces 
very large and heavy roots ^ it is cultivated with advantage 
for the feeding of cattle. 

. SulMiariety. — This is red on the outside, and presents 
intemaQy, (if cut across, or perpendicularly to its axis^) 
C(mc0Qtric circles of red and white; it has red and white 
Jootstalks to its leaves* The seed of the former is preferred. 

Second variety.— VfYAit beet of Silesia (Beta alia), is 
louod, pear-shaped ; has wlute petiolesf ; is white internally, 
and of a firm texture ; it resists hard frosts and inclement 
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iveather better than any other:* it is difficult to rasp $ prb'* 
duces very little juice, especially in dry seasons (from 60 
to 65 lbs. from 100 lbs. of roots) ; its juice marks fi^ni 7 to 
»10 degrees; it is very saccharine, and easy to work; it 
affords from 6 to 8 in the 100 of raw sugar, equal to from 
4 to 6 otrejined. It has been recommended by Baron d6 
Koppy, Achard, &a As it does not throw out very long 
roots, its culture offers great advantages, compared with 
the other varieties, in soil which is not very deep. By 
means of an hydraulic press, we can obtain from 65 to 70 
in the 100 of juice. The varieties given under the numbers 
1, 4, & 5, afford, by the same means, from 75 to 80 in 
the 100. 

SM^-varfe/y.— Its petioles are veined with red ; and it 

has concentaic circles of red and white in the interior of 

'ther6ot ' 

Third variety. -^Ib yrhite and slender; it strikes* out of 
the earth, and is never cultivated. 

Fourth variety. -^Red beet {rubra romana) is oblong, and 
well-shaped, the petioles of its' leaves are red ; it is sel- 
dom cultivated but for the table. These are its sub^mrieties'. 

1st Sub-variety. — Is of a yellow colour, and the petioles 
of its leaves are yellow. 

2d Sub-variety. — Is rather of a reddish colour, carrot- 
shaped; its petioles and its flesh are red, mixed with 
yellow. 

3d Swi-fanV/y.— Is rather of a reddish colour, round, 
in the form of a turnip; ripens early (twelve or fifte^a 
days), is cultivated in gardens; and i» boiled to be eoiten 
in salads. ^ 

tifth Variety. — Yellow beet (Jutea major,) is of an elongated 
carrot shape ; of a middling size, the petioles of its leaves are 

r • ■ • , 

* M. Lestelle observed that, in February 1820, at a temperature 8° 
below zero, they brought beets more than half a league, whose tops had 
been cut off with the spade at the moment of digging them : they were 
healthy ; were very easily rasped, pressed, and cleaned; and afforded 
the finest sugar. This very remarkable property has caused them to lie 
preferred in many places to the yellow beet, which is liable to be injured 
by the least contusion, or from a slight frost. 
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' of a greenish yellow; if well cultivated^ it yields an excel- 
lent product in weight, and is very easily rasped ;. the juio» 
extracted from it is very saccharine ; it commonly marks 
■from 5 to 7' degrees of the areometer^ and produces from 
'4 to 5 in the 100 of raw sugar, equal to from 2fi to S of 
refined sugar. 

1st Sub-variety. It is of a red colour, has red petioles; 
is- alwav^ mixed with those above described, although the 
se^r! sown may be entirely jrellow ; when the seeds, in four 
cells, grow upon the same stalk, it often happens thatthre^ 
of them are yelbw, and one red. 

[Ttf he continued.'] 



, IX.— On the Great Superiority of the ILimerick Fish^Hooks : 
and a Query on preventing Hard Woods from Warping or 
Cracking. J3^ A Correspondent. With "Remarks hy the 
Editor. 

Sir, AiMBhury^ fPiUs, June ^^, 1893. 

I Take the liberty of directing your attention to a subject 
which is very interesting to myself, and may prove equally 
80 to many others of your readers; and, as it is connected 
with the tempering of steel, cannot, I imagine, be foreign 
to the purpose of your excellent Repository. 

The subject which I allude to, is the manufacture of 
hooks for trout and salmon fishing; and I wisR.to be in- 
formed, what impediment prevents the English artist from, 
producing a hook, equal in shape and temper to those made 
in Limerick^ where, I believe, they do not profess a su^ 
perior excellence in any other hard- ware manufacture. 

.1 beg leave to say, that I have made trial of all sorts of 
iiookf, during many years experience, and find none to be 
compared with the Limerick for strength, neatness, and 
bend. A Mr. Bolton, of London, produced, some years 
since, a beautifel imitation of them to the eye; but the points 
wtere too much throum outwards, and they were so ex- 
tremely brittle, that both the points and beards ^z(/ five 

vou IT. F 
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tines out of six. I think they must have been cast and net 
wrought steeL 

. The spurious Limerick hooks, generally sold in London, 
are miserable trash ; and made only to exerdseihe patience 
af the angler, who is so unfortunate as to be reduced to tfie 
necessity of making his iBies upon them. 

Your noticing this subject, may, perhapis, induce some 
mianufSEUsturer ,to turn his attention to it ; and, to prove'thak 
it is no very diffiieult task, I inclose ah imttationof my own^ 
which, on tsia^ I find, though not equal to the Limerid?,. 
are certainly superior to the English. "" 

I make them of iron wire, of rather a brger diameter 
than is generally used, that I may file them thin, where 
strength is not reqmred, and leaTe them thicker, where it 
is necelssary. t then convert them into steel, harden them,, 
and blaze them off in the candle, wkh oil or tallow. 

I have not been able to put a sood black varnish upon 
. them ; and shall feel obliged by ^our favouring me with 
iiifermation on this head* 

Living in a retired village, where the art of tinning a 
kettle is a secret amd mystery, not to be revealed td any 
but t^he trade I you may guess^ Sir, what useful i^ i 
^have derived from ^ your publication, in my inecbaiiical 
amusements ; and entirely agree in the opinion of a torirmi: 
correspondent, yitho suggested, that iit your communicfiiiibns 
and explaliatioiis, you could not be too pofticular or nanute^ 
for many of your readers. 

I rmain. Sir, your's, a ccmstant reader, 

T.GlLJ., Esq. _ A.M. 

P. S. The French, I understand, cover all the hooks that 
are used in sea-fishingy with a coat of tin i which prevents 
them from corroding, and attracts ratiber tfaw fri^'tent 
the.fi^h, by its brightness : in every other Tespect^btvireireiv 
theyare inferior to the English hooks^ . \ / 'r- ! 

Any information on the subject of preventing hard* v^odi^ 
used in turning, from warping or crackit^, i^ould, no.dovbl^ 
be very acceptable to many of ycair ceadecs./ < .^ - -i m 



' 'toid preventing Jim^t-Wo^sjrem Crackings ^c 87 

Remarks ly the Editor. 

We haye long since had our attention . directed to the 
great superiority, of the Limerick fish-hooks over those of 
English iBanufacture;.aiid» particularly, by. Sir Thomas 
yrankland, Bart who had himself paid great Attention to 
tbesulj|ect 

. We beUeyt^ that one great cause of the rpt^nness of the 
Ji^iHglish iBsh-hooks^acbes^/rom the great length oftimethejf 
are exposed to theiomeuling process^ to render them suffi- 
ciently soft to enable the Quakers to cut the barbs with a 
knife ; and whidi must x^ertainly injure the wire ; and also^ 
from this operation of 'Cutting the barbs, which jpreatly t^nds 
to cause them to break o£^ as mentioned by our esteemed 
correspondent. . 

Sir Thomas Frankland assured us. that the Limerick 
fish-hooks have their barbs Jiled entirely mU.of the solids 
We shall in our ensuing Number give further particulars 
hereon, with Figures^ 

The Limerick hooks sent us. by our correspondent had 
evidendy. been de&mled by a black varnish ; but whether 
of japai^ or lacquer, we are uncertain^ 

The Dutch are iiv the habit 9f boiling the wood of which 
the wheels qf their clocks are made, in oil ; and this pro- 
cess, no doubt, greatly contributes to prevent it firom 
warping or cracking. 
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X— MISCELLANEOUS. 



Mu H. R. Palvzr^s Improved Rail-way, Vc. 

Jn our First Volume, p. 287, we gave a short description 
of this novel invention. Mr. Palmer has sent us a small 
treatise which he has just published, in elucidation of the 
subject, accompanied with two explanatory engrav^gs ; one 
of them represenidng a considerable portion of the rail-way, 
as in use^ and die methods of overcoming the several oil- 
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stacles that most frequently occur in its application to 
practice ; such as a joihted-rail, or gate^ used for crossing 
pnvate roads ; the mode of crossing a fordable' streani; a 
rail-bridge adapted for rivers; a turning-rail^ by which the 
waggons are transferred, two at a time, to a branch At 
right-angles, &c. The other engraving affords a detail of 
the construction of the rail-way, and the carriages for it. 
There is also a description of an- improved dynamometer ; 
observations on the rail-ways now in use; a»i' a*^ Table of 
the comparative resistances on several of tbatn; 

BIr; Palmer states, that, " in order to retain a ^lerfectljr 
smooth and hard surface, unencumbered with the extfane^ 
ous obstacles, to which th^ rails near the ground are' es^- 
posed ; it appeared desirable to elevate the i^urface of tfate 
rail above the reach of those obstacles ; andy kt the s^tnb 
time, to be released from the impediments occasioned' by 
snow in the winter season; This abd appeared to sifford It 
better opportunity of adjusting and retaining the pkn^. 
To elevate two lines of rail, for the prurpose of suppdilr- 
ing a carriage, could not be accomplished at a sufBtiehtly 
moderate expense: I therefore endeavoured toitmingetfafe 
form of a carriage in such a manner, that it woldd travd 
upon a singlie line ofrail, without the possibility of over- 
turning; Having then, but one Kne of rail td' keep ih iti 
right position, and that s6 high jgibove the surface' of thi& 
ground, as to be completely under the command of haiid'; 
the adjustments, "So much required, -appeared at once 
practicable." .; 

*^ A perfect and adjustable plane being obtained, no 

farther preparation is necessary for the moving power, than 

an ordinary towing-path. The horse is connected by a 

towing-rope^ to the carriages, andproceeds on one side o'f 

*the elevated rail; and, as his height will vary with the uii- 

diilations of the surface, he wffl somietimes be t)elow th6 

irail, and iis(,' consequently, provided with . a length of ropei 

'which will enable him to vary his height without mucK 

'iKerihgtHcangteof draught^ • ' 
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.^ l%e advantages to be derived from such a disposition' 
are^ that we are enabled to construct^ in many cases, with' 
precisioni that plane which is most effectual;, and where 
the shape of the country would occasion too great an ex- 
penditure^ on the former plans. It is^ as before said^ unen- 
cumbered with extraneous substances^ and is retained in 
I>erfect adjustment, at a trifling expense. It is not inter- 
rupted by snow^ as a brush, preceding the first carriage in 
a train, wHl clear' all that can lie upon the rail; and the 
receptacles for the load are too far from the ground to 
find any impediments there. The arrangement also ena- 
bles us 'to continue a' conveyance by other means, with very 
Uttle* interruption ; as it is evident, that the receptacles may 
be transferred from the qne, and lodged upon another kind 
of carnage or vessel, separately from the wheels and frame- 
work,;; without* displacing- the goods. The receptacles 
being 'suspended, their weight preserves their position; and 
the articles- conveyed^ ar^ therefore, not liable to fracture. 
A vesse,l of water Tnay he thus conveyed, without losing a 
irop^' The rail maybe constructed on the side of a public 
road, without occupying more space .than can usually be 
afforded; and its effect need not be diminished by the 
dust, &c. from the road, as is the case in- other rail- ways. 
It may also be erected on the waste and irregular margins 
of rivers, which, on account of the number of culverts ahd 
bridges usmally Inquired,, has hitherto been^too expensive. 
&Qm' the removal of a great portion df resistance, the 
effect which can be produced upon it, is greater than has* 
before been performed. The original cost, in those cases 
to which it is adapted, and where it offers mosft advantages^ 
will be much less than in the ordinary plan : in fact> it 
enables us to obtain a more direct line, and to apprcMich 
nearer to the best inclination, and at a less cost^ than has 
before been done; and to keep it in repair, at a much 
cheaper rate. It pccupies less land, and is, therefore, l^ss 
objectionable to land proprietors. The carriages may also 
be impelled by steam^ applied either as a loco-motive, or 
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tla(iofiAry pow^ t wd they adnut of expeditiouB ooicitejr-' 
«t)Ce, with perfeqt .^ety.*' 

For these reasons, and for many others, whipb mij^ 
easily be p(Mn(te<]l put, we trust that ibis highly useful vfir 
TentiQn ^iU soon be brought into general use. . ' -r 
• A singulfu:! oQCurrence prevented the earliev iippeaiepi^ 
of this treatise :-7the original; manuscript was dbetiTesed.(9 
Mr. TayloTi of .Holbom, only the evening before his Aiiciur 
teetu^al Library was burnt down; so that it hid tO:hi 
written entirely over again* • 

NewHyesfor Silk, isfc^ from Prussian Bkie. ^ 

Mr. Richard Badnall, jun. of lieek, Staffordshire, Juii 
lately discovered a method of ^nploying Prussian Blue ia 
Dyeing Silk &c^sp as to procure as permanent Dyes from ii^ 
as those usually, obtained fix>m Indigc^ and with far greater 
Mvantagesi in respect to the beauty and brilliancy of At 
Colotti».r-^We have seen a variety of entirdy new tints ibi 
blue^ ivbich. be terms sapphire bluesy besides many other 
bluest greens^ purples^ &c. produeed by the use of it^ tov 
gether with oth^ Dyeing materials. 

- ^ImprauetnerUin Silkikrowing. • 

Mr. Badiiall has also effected a very considerable im^ 
forg^ciment in t^is useful process ; by whichi in case pf o w 
of the t¥^.tlureads which ar^ being twisted together»breai(^ 
Ukg, the Qtbto is instantly cut also ; and ina much ^i^^pler 
$nd better manner than beretolbre* : . ^ 

M|:.Badpall has obtahied his Majesty's Royal Lettew 
Patent, for this valuable improvement : and another for his 
substitution of Prussian Blue in place of Indigo^ in Dyeing 
Silk. &c. 

■ ' I :■ ' ' ' Til ' ■ ■ ^ . 

LIST OF PATENTS FOR NEW INVENTIONS, 

which liave passed the (^eat Seal, since May S7, 1823. . 

To Edward OUerenshaw^ of Manchester, in the county 
pf l4anfias.ter, Ebt Manu£»cturer ; for ft method of dressing 
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iittdr llnifi^g' HatSi by'i&eans of cevtam macbinery, nd 
ibiplements to be used and applied thereto; Dated BCaj 
ft9il323.^Tp be specified mmx months. 
• J To Thomas Peelt of Manchester, miSde county palatuie 
of Lancaster! esq^ ; for a Rotary Engine^ for the purpose 
* of communicating Motion by means of Steamy or otheir 
gaseous media; DatedMay 27^ 1823.**-InsiZ'montbfl& 
i' To StepAien Wilsoo^ of Streatham, in the county of 
Snirjr, Esiq. ; idio, in conse^ence bfhxs own disooveifies| 
dbd ccnnmunicaticms made to him l^ foreigners residing 
abroad, is in possession of certain iixq>r6Tement8 in mai^ 
diinery for weaving aixd winding. Dated May 81^ 18S3.— - 
Inv'sizimonths. .,'■■. .<■ * . -^j • ■ 

. To John Mills, of St. Clement Danes, in the edtinty t/£ 
Middlesex^ and Silver Street^ in the eity of Loiidtm^^ A6d 
Herman William Fairman, of Sflver Slii^et! hi die city itf 
London, Merchants; who, inconsequence of a comttrahSeiiP^ 
tion made to them by a certain Fordgner residing ab]i*tad, 
SM in possesion, of certalh' jiniproveiiieiiti iii' ^ncielni^ 
I^athei^, LineUi Fkst, Sail-^Cloth/ lindeertstin other ai^t^« 
water-proof. Dated May SI, 1823.^Li two ttiontibts. * 

To Richard Badhalli of Leek, in th^ coiiiity of Stafibrd^ 
Silk Manufactuteri; -for certain iminrcyveitieiits in Dy^^. 
Dtfted June S« 18^.-^In mt months. 
- -To Thomas Attwoodi of -Birmingham, in the edunty'bf 
Warwick, Banker ; who, in consequence of a comiiranicil^ 
tfohfinade to him by a person residing abroad, is in ptisses*- 
ti(m df certain improvementii in- the making of Cyltnden^y 
for the ^printing of Cottons, Calicoes^ and oAer artides. 
Dated Jiitie S, 18S3.— In sixmlsnllis. . ' 
* Te Thomas MillSi of Dtidbridge, near Stroud, in the 
66unty of Gloucester, Cloth Dresser;* who, inconsequence 
of communications niade to him by certain Foreigners 
residing abroad, is in possession of certain improvements 
in Machines for shearing or cropping Woollen Cloths. 
Dated June 3, 18S3.— In six months. 
To Jacob Perkins, late of Philadelphia^ in the United 
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States of America; but now of Fleet Street, in tibe city ef. 
London, Engineer ; who, in consequence of communicationa 
made to him by certain Foreigners residing abroad, and 
^coveries by himself is in possession of an invention of 
certain improvements in Steam Engines. Dated June 5g 
1823. — In six months. 

To Edward Cowper, of Kennington, in the county of 
Surry, Machinist; for certain improvements in Maclunea 
fuid Apparatus for printing Calico, Linen, Silk, Wool» 
Paper, and other substances, capable of receiving printed 
impressions. Dated June 10, 1823. — In six months. 

-To Robert Mushet, of the Royal Mint, Tower HUH, in 
the county of Middlesex, Gentleman ; for a mean or means^ 
'process or processes, for improving the quality of Copper, 
and alloyed Copper, applicable to the sheathing- of ships^ 
*and other purposes. Dated June 14, 182S. — ^In six 
months. 

' To Richard Pew, of Sherborne, in the county of Dorset, 
Esq. ; for a new composition for covering houses, and other 
buildings. ^ Dated June 17, 182S. — In two months. 

To Charles Macintosh, of Crossbasket, in the county of 
' I^u^iark, Esq. ; for a process and manufacture, whereby the 
texture of Hemp, Flax, Wool, Cotton, and Silk ; and alsa 
Leather, Paper, and other substances, may be rendered 
impervious to water and air. Dated June 7, 1823.— In six 
months. 

. To James Smith, of the Borough of Droitwich, in the 
county of Worcester, Civil Engineer; for an Apparatus for 
the applying Steam to the boiling and concentration of solu- 
tions in general ; crystallizing the Muriate of Soda^ fircMtn 
brines containing that Salt ; melting and refining of Tallow 
and Oils ; boiling o( Sugar ; distiUing, and other simSax 
purposes* Dated June 19, 18^.-- In six months. 
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XI. — Explanation of the Measures taken to do away with 
the Inconvenience arising from Copper Smoke. By J. H» 
Vivian, Esq. F.R.S. &c. With some Observations on 
other Plans that have been suggested as likely to effect this 
Object. 

[Continued from p. 20.] 

5th. Calcination in Close Vessels. 

The question has, more than once, been put to me— 
Why not calcine the ore in close vessels, and obtain 
the sulphur by distillation? The answer is obvious, — 
because the su^hur, in the proportion and state of com^^ 
binatioh in which it is contained in the Cornish ores, 
cannot be distilled ofi^ at least not in any quantity ; and 
if it could, no smelter or refiner could do any thing 
with the residuum ; as, without the acid of sulphur, the 
metallic contents of the ore could not be efiectually se- 
parated firom the earths; nor would the copper, that 
would result therefrom, be refined.; The fact is, that 
the object of calcinaticfn, is not only the expulsion of 
the sulphur and volatile substances ; but, as the old term 
denotes, the oxidation of the iron, and other metaUf com- 
bined with the copper ; and for both these purposes, a firee 
and Copious admission of atmospheric air into the furnaces, 
is highly requisite. In proof of the good efiect of a cur- 
rent of air through the calciners, we may refer to the 
steam experiments ; in which it has been found that the 
water has usually contained the greatest quantity of sul- 
phur, when the air-holes in the bridge of the calciners 
were open ; and likewise, to the fact, that the metal (metal- 
lic sulphuret) has been much better calcined, since the 

VOL. IV. G 
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alterations in the interior of the chambers, by which the 
fraught has been improved, and the current of air pass- 
ing through the calciners increased ^ than when its pass- 
age was checked, by the smoke being made to ascend and 
descend through the vertical divisions ; although the heat 
in the calciner was, in that case, nearly as good as at 
present 

I admit, that if the calcining furnaces could be so con- 
structed, as to allow of the processes being carried on as 
efficaciously as at present, and the smoke produced from 
the fuel, could be kept distinct from the ore, — that it would 
be a great point gained; inasmuch as many of the objec- 
tions to the condensation or decomposition of the sulphurous 
acid, by chemical agents, arise from the diluted state of the 
gas. But what kind of furnace, fit for this purpose, could 
be employed ; and applied in a work, in which, perhapis 
from 4 to 500 tons of ore, and from 2 to 300 tons of ine- 

■ 

tallic sulphurets, are calcined weekly ? What an immenise 
loss and embarrassment would be occasioned, by a total 
derangement and alteration of the existing establishments? 
What would be the number of furnaces required ? Of 
what materials could they be constructed, so as to com- 
municate the heat, and not be destroyed by it, or by the 
acids, or by their joint action i Bricks would not answer, 
as being bad conductors of heat, and liable to chemical 
action ; and iron would be instantly destroyed. What 
would be the additional consumption of fuel, for heating 
these furnaces, in which the fire was applied externally, 
and no direct communication between it, and the substaiiCQ 
to be acted on? And, after all, numerous mechanical md 
chemical difficulties, attending the application of the con- 
densing or deoxidizing agent, would still exist ^* 

« 

* Other modes of condensing, or decomposing the sulphurous a^d 
fgas, are known to persons acquainted with chemistry ; but they are 'so 
.totally inapplicable to practioil operations, as to be scarcely deserving 
of notice ; as, for instance :— 

' Omdensation ^y dlkaline /urtvui, or absorption of the aeidf by the ammoma 
from burnt btnes.'^ln these cases, neutral salts would be fonned, toUAy 

divested 
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It musty I think, be evideni;, &om due foffegoixig jremaifka, 
thaitiio beneficial efiect cftn be practically obtained, fedm 
the use of any clirect chemical agent ; and, after the moat 
mature and deliberate coneid^^tios, and aft^ die moat 
anxious inquiry, I can only udd, to what I have before 
stated, my conviction^ — that^ in order to &§^ect the proposed oin 
jecty the agency of water is the most simple^ the most secure, 
and the most effectual thai can le employed; and indeed, the 
awly one that is applicable to u working scale ; for, whilst the 
use of it offers comparatively few difficulties, it possesses the 
great jodvantage of freeing the smoke from Jlvmic ami arse" 
nims compounds, which would not be perfectly effected by 
any ether method. It is not, however, in aU aituatioira, diatt 
afsiifiident quantity of water can foe obtained. In auoh 
eases, I know of nothing more tluit can be dooe, tbaa to 
deliver die smoke into the air, at as great a height as pod** 
sSafe, :so thatit may )lose its high temperature, and be di^ 
kited with atmospbefic air, before it is brought into vxmtBBA 
with vegetation. The mode of effecting this,^^ must depend 
«ni -local circuipstances ; iti an open flat, a stack of 'tlu^ 
hiB^bt of 1 50 or SOO feet, will, no doubt, be of great de^ 
?fcie. |tf theiie is a risbig gro^und in the immediate lieigh- 
boorfaood of the works, an uhdergrbund flue may be ca^* 
riedxip.tfae^ide of ihe'fiiU, and a chimney ptaoed at the 
tad of'it; ibut where 'Wat^ is to be had, I i^troifiigly recoin^ 
mend its use }^ii every^ way it mu!st do g6od ; eveh as ^ 
funning stream in the'bottom of the Sue, it woiild as^siat 
bjT' direct absorption ; and weilld aiet by its Cooling povi^er; 
if !tfae iquamtity was considerable, in condentog v^otir^ 

^▼ested of tbe noxious or db^gceeabler chamcter ^of p0pper«^oke^ J>ut 
the inateiial required, ev^en if it could be obtained, would cost as mucb, or 
muss, >tkan. the ralue of the copper prcxluced in the Work. 

Decomposition hy hydro^en.-^VuxQ hydrogen would be even a moi^ 
^Ipendye agent, and liable to more mechanical difficul^ties in its applica- 
ikh, tiuii eai^utetted hjdrc^n (considered in the Postscript) ;. ttci to 
this reason^-rrthat, £com its lightness, the same bulk ^f U.^centaiifiaopiji^ 
very small proportion of reducing matter ; consequently, it would be 
less effectual, in producing decpn^po^j^tion, .whilst it ncQuid,))einore ex- 
pensiv'e'ih its production. 

g2 
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which would carry down sulphurous acid with it : but cer^ 
iainly, the most efficacious and most economical mode ofapply^ 
ing itf is in showers, where the division of the water into drops 
presents an extent of surface that cannot he obtained in any 
other way ; except, indeed, by the application of steam, 
which I have shewn, on other accounts^ to be disadvan- 
tageous. 

The showers may either be admitted into die flue itself 
or into chambers; the latter I think preferable. The 
extent of these chambers must, of course, depend on the 
supply of water, and on the means of supporting the 
draught from the calciners. The number of divisions 
must also, in some measure, be regulated by similar cir- 
cumstances. It is obvious, that the more divisions there 
are, the more uniform will be the circulation of the smoke 
through the chamber, and its exposure to the action of 
the water ; whilst the wet walls will ofier additional con- 
densing surfaces, and serve to arrest the vapours, and any 
matters held in mechanical suspension. But it is also evi- 
dent, that these obstructions must naturally tend to check 
the draught; and for this reason, if the partitions are 
numerous, I think it advisable to let the smoke traverse 
the chamber horizontally : if, however, diere is only one 
partition, it may be placed in the middle of the chamber, 
and the smoke be made to pass over it, as in die first 
chamber in the metal calciner flue at Hafod, (a section 
of which is shewn in Plate L,* under the letter M). A 
smgle partition of this sort, breaks the current of the 
smoke, and prevents its passing through the chamber un- 
disturbed, as it would do if the space was left entirely 
open. The showers may be introduced from the greatest 
height that can be obtained, the elevation of the chambers 
being regulated accordingly, and the divisions narrowed, 
in proportion to the height of the fall above the horizontal 
flue, so as to bring the water into contact with as much gas 

* This Plate was given in our preceding Number.— Edit^b. 



arising from Copper-Smohy ts^c, 77 

as possible ; taking care^ however, for the preservation of 
the draught, not to reduce the "area of each division, 
below the area of the horizontal flue ; but rather to allow 
for the space occupied by the water, and for the obstruc- 
tions caused by the angles of the partitions. Another 
point to be attended to, is, that the water be passed out of 
the chamber as soon as it has done its duty ; as, by re- 
maining exposed to the heat from the furnaces, its tem- 
perature would be increased, and it would give off a por- 
tion of the gas, which it had previously absorbed. On the 
size of the holes in the shower-pans, and their arrange- 
ment, I have offered some remarks in the former part of 
this Report. 

With respect to the form and construction of the hori- 
zontal flues, and the high stack ; the arrangement of ours 
at Hafod is shewn in the accompanying plans and sections* 
It is well known, that the draught of reverberatory fur- 
naces may be maintained through an underground flue, if 
'the smoke is not subjected to washings, and the stack of 
great height, ahd contiguous to the works; as a high 
temperature mi^ then be preserved throughout the flue ; 
but, where the ^mdke has to pass through a isuccession of 
showc^-chambetj?, I think an elevated flue deddedly pre- 
ferable, although it may cost more in the outset ; as, by 
making the flue ascend immediately from the calciners, a 
draught will be produced, that will be beneficial to tiie 
process, and will prevent the escape of sinoke into the 
works, when the doors of the furnaces are open ; whilst tiie ' 
rarefaction of the air in the stack, will maintain tiie draught, 
ti^ough, and after the condensing process. 

The high temperature in the stack, may be produced by 
a single melting furnace drawing directly into it ; or the 
stack may be placed so near to the works, and be built of 
such large dimensions, as to admit of the melting furnaces 
generally, being connected with it, by meaM of horizontal 
flues, distinct from those from the calciners. ^ The joints of 
the flues; if built on arches, should be made close, to 
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exclude atmospheric air ; or, if the situation will admit of 
it^ the flue itself may be covered with earth. 



From these details, it will be obvious, that J[ have given 
the subject every possible consideration and attention; 
that no exertion, on my part, has been wanting ; and that 
no expense, on the part of the proprietors of the Hafod 
Works, has been spared; to effect an object^ the attain- 
ment of which, we have felt to be so highly desireablio. 
The actual expenditure of a sum exceeding 6000Z., (not 
to mention incidental expenses.; such as the extra con- 
sumption of coal and materials, occasioned by the stop- 
page of the qal^inersi in altering the flues ; as well as the 
direct and constant expense attendant on the diversion of 
« part of the wnter from the Forest Mills) — affords ample 
testimony of our earnest wish, as far as we are concerned, 
'fiio give the inhabitants; of Swansea, and its vicinity, all the 
advantages of the Copper Works, without subjecting them 
loany of their inconveniences. That we have notbe^i 
•urged to this, by any' proceedings instituted against ugj is 
very evid^it,.<from the circumstance, of ^ur having ooiH- 
menced our O|)erations before the question was ever made 
a subject of consideration for a jury. That we did pot 
desist ill our eao^avours, after the failure of the fimt 
attemi^ to tbring it into Court, I have also shewn. And^jf 
•we ctaUnot^^ter ourselves, thai we have absolutely, entindy, 
and ^efittmlly got rid of every particle ^the matter^ which 
^ hf^ ksen considered as producing inconvenience ; we iHay, at 
leasty affirm, that we have abated it, to a degree leyond the 
Risibility of its producing, as far as our Works are con^ 
^ned,:JUture cause for complaints and we feel confident, 
that the hberality of the inhabitants of Swtuisea, and the 
immediate vfeinity of the Works, will do us the justice to 
faeUeve^ that ^9¥e have been stimulated in our endeavours to 
effect this, il^qh more ,by a sinceire desire on our parts 
. to meet their wishes, and by a sense of the advantages 
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that would arise to the town and neighbourhood; than by 
the hope of benefiting ourselves, or the fear of the conse- 
quences of any proceedings against us in a Court of Law ; 
k)ify on this head, we could not but find our security, in the 
belief that a measure so fatal to the best interests of the 
town of Swansea, and county of Cornwall, as an attempt to 
stop the Copper Works, would never be really resorted 
tp9 and persisted in ; or, if it were, in the certainty that, 
qf such importance is the manufactory to the country 
generally, that it would be found necessary to afford it 
legislative protection : for, the same arguments that might 
be u^ed agaipst the inconvenience arising from the Works 
on the Swansea river, would apply to all other Works ; 
and ftie stoppage of one, would, assuredly, be found a pre- 
cedent for the stoppage of the whole. 
. I am well aware that it might be said, that the Copper 
Works fiay be removed. But where, let me ask, is the si- 
toatiop to be found, where the same objiections do not 
already exist, or would exist very shortly after the erec- 
tion of the Works ? For, if it were possible to suppose the 
Works could be removed to a spot distant from the haunts 
of ptian, where a conyenient river and a plentiful supply of 
coal were to be had; still, it njust be very obvious, that 
habitations, and even towns, must soon arise about them ; 
i|ome of the inhabitants of which, would, in a very few 
years, perhaps, complain of some inconvenience from that 
which was the first great cause of the rise and prosperity 
of the place. If, in short, the Copper Works are a 
nuiaance, let every, possible means be taken to abate that 
nuisance : but, if that abatement can only be satisfactorily 
ejected, either by their being stopped or removed ; then, 
indeed, inust the inanufacture of Copper in Great Britain 
be entirely at an end. 

Murmoy Nw, 36, 1838. JOHN HeKRY YiVIAN. 

■P. &— Since the preceding Statement was written, the 
gentlemen appointed as judges^ have hel^ their final 
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Meeting, and made their Report; and, having in that 
Report recommended some farther experiments to be 
made, on the decomposition of the sulphurous acid gas by 
carbonaceous matters ; desirous of meeting the views of 
those, to whom, for their patient and laborious investiga* 
tion, and great and unremitted attention to the business, 
during the whole course of the arduous enquiry, to which 
they gave themselves up, I Consider, we have all so much 
reason to feel obliged; I determined, notwithstanding the 
decided opinion I had formed and expressed, to repeat 
the trials I had made with stone-coal (which is an almost 
pure carbonaceous substance, free from bitumen and earthy 
matters), and with coke; and I requested the attendance 
of some scientific gentlemen, who were at that time on a 
visit in the neighbourhood, to witness the results. 

Our first experiment was, to pass the smoke through a 
stone-coal fire, made in the small experimental furnace^ 
near the stack. The result was precbely similar to that 
we had obtained in our former trials : the fire was so close 
fuid compact, that not an atom of gas would pass through' 
it ; nor could the passage have been effected, as was ob^ 
served by one of the party present, without the aid of a' 
steam-engme, on a ntvXe equal to the magnitude of the 
Works. 

I likewise repeated the experiment with coke ; with no 
better success, 

^ARBUEETTJplD HTl^ROGEN. 

Under this head I -^hall notice some experiments I 
undertook at the suggestions of chemists of great emi-«' 
nence, for effecting the decomposition of the sulphurous 
acid, by hydro-carbonous gas distilled from pit-coal. The 
apparatus consisted of a small platform, constructed fai 
front of one of the ore-calciners ; over which, the smoke 
and flame were made to pass, in their way to the stack. 
This platform was covered With binding coal, leaving airee 
passage for the smoke over it On the disengagement oiT 
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liie carburetted hydrogen gas, by the heat from the fiame^ 
that passed through the calciner^ s6me chemical action was 
to be perceived ; but, I confess, I cannot but consider it, 
like all the other attempts at decomposition, as a mere 
laboratory experiment, and totally inapplicable to a working 
system ; for, although it may appear, at first sight, that 
some of the objections I have stated against the use of 
charcoal, do not apply to hydro-carbonous gas; still, the 
mechanical difficulties attending the practical and success- 
ful application of the latter, are great; and, as I conceive, 
insurmountable. 

The advantages which carburetted hydrogen as a de- 
oxidizing agent, applied as above described, has, over 
charcoal ; are, 1st, That the draught from the calciners is 
not obstructed ; 9dly, That the agent employed is in a 
gaseous state; and/ consequently, can be brought into 
more immediate contact widi the gaseous body on whicb 
it is to act; Sdly, That the aid of an external fire is not 
required, to keep the substance in the state of ignition ; 
and, 4M/y, That there is a possibility of obtaining the ma- 
terial employed. 

But it appears to me, that the following objections to 
the plan, still exist : '• « 

l5/. An entirely new construction of the ftOfnaces Would 
be required; or, atl^st, fifoch alterations, as woiild greatly 
embarrass, if not totally detroy, the present ^trangement, 
and system of the Works. ' . 

9dlyy It is a matter of doubt with me, whether the waste 
heat of the calciner, would be sufficient to cause the dis- 
tillation of any considerable portion of the gas irom the 
coaL •- 

Sdly, The great expense and inconvenience, of charging 
the furnace with coal, keeping fi^sh surfaces exposed, re- 
moving the coke after distillation, cleaning out the de- 
posit,^ &;c. 

4/&/y, That carburetted hydrogen is affi:irded by coal 
only, when heated without the access of atmospheric air ; 
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or, if gii^en out in tb^ Jsr^ence of atmo^pbei^p ai^r, is btu^$ 
at die moment of it9 evolu^on ; for, it cannot \>e suppose^! 
that the hydrogen and the carbon i^ould miite with th^ 
oxygen ahready combined v^ith the 9ulpbur ; mtber ih^^ 
i^th the unconsumed oxygen, passing through the fiimac^. 

And, 5thly9 The difl^culty of supplying a condensing 
agent Supposing the sulphurous acid to be decomposed 
by the carburetted hydrogen, water would, of course, be 
formed ; probably, large quantities of sulphuret of carbon; 
i|ome sulphuretted hydrogen ; and a mixture of sulphur 
and charcoal, the deposition of which, must be provided 
lory in a cool place near the fumace, and out; of the access 
of the atmospheric air. With the cond^i^^ible substance;^ 
would ralso be deposited- much met^^ic' arsenic, from the 
decomposition of the arsesijious 4Qid ; $p,tl^p the yalji^e of 
the sulf)hnr ^i^ould be. destroyed, from tbi& state of mixturie 
ID which it would necessarily be obtained :*-^UPt that I be- 
lieve JBBy qi^antil^ of sulphuir could b^ cpllected ; for, it i§ 
^yideht to me, that liie preservation of the draught of th^ 
calciners^ and the.cpndensatiop of the ^uJpbpr^ are per- 
fectly incompatible. If the temperature o^^tb^ flue be re- 
4uQed> or aCny at^ignation icauaed^ . for the p^urpose of col- 
lecting the sulphur, the draught must necps^tarily be in- 
jured; on the ptberhaAd, if the heat is gtefits and there is 
^ rapid cwn^t^througb &^ flue, with admi83iop of the at- 
p^phei?ic w"; jtbe suj^bur, supposing decoflaposition of 
the gas has taken place, will again ignite, .(^nd it is wel^ 
l^nowifr lift bow lOF a temperature it inflames^} and the sul- 
phurous acid gay will be re-formed. 

Jn.cQnclusion, )[ shaU offer some calculations, on th^ 
quantity of coal that would be required. 

It ji^ KtaA?d, in Pride's *^ Manual of Chemistry,'' p. 153, 
thiit IQQ cubic inches of light ca^bwretted hydrogen*, 
• '■ ' ' ' . • ' 

* It may be proper, here, to remark, that coal-gas is a mixture of 
two varieties of carburetted hydrogen, with other volatile substance^, 
fQ^ed at t^e ^%m^ tjjx^; .differing, fn H^f quantity of reducing matter 
they cohtaj^ in e^qual bulks ^ the p^'oportion of carbon being twice as 
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Y<^ VtS9& grai}i9 } tl»Qrefpie, oi^ ^ul4c fqot weig^ 3QQ 
9«(ii|i9. Now, i^ppo«ng 7,000 feet of gas to be pTQcuralilft 
firom » eb^Jdron of th^ best Swansea co^l,— which ve baye^ 
found to be. the result of the experifpents we have r^^^ 
ift our gas^work, $t Htibd>TT7,000 feet of gas wUl give 
SOOlbs. of carhuTfitted hydrogen, cpnsistpig of ^th pf its 
weight of bydrogfln, and |tbs of carbon ;-^S001bs. qf c^x- 
buretted bydrogePi therefore, contq^in 75 of hydrogen. 
Now, hydrogen, to be cpnverted into water, takes eight 
times its weight of oxygen 3 7d}bs* will thi(s require QOQJbs* 
of oxygen* If, then, the Cornish ore contwis, on a|^ 
average, 12 per cent, of sulphur i there will be requife4 
14 tons of hydrogen, to i9tHt9 with the twelve tons of q^y^- 
gen, combined with the sulphw, u^ the state of sulphuroui^ 
acid ; or, 45 chaldrons c^ ^f)^i for ^y^y 100 ton^ pf p;;e 
amelted. But, supposing tibe.csprbcm pont|^ned in the cosd^ 
instead of being deposite^i is active in taking aw^y t^ 
oxygen from the sulphurous acid, as well as the hydroge^a ; 
the SSSlbs. of carbpui in th^ gas frp^l a cbaldron of coal, 
will combine with nearly SOOlb^* of oxjgen; and the quapr 
4ity of coal required, would, ponsequently, ]bie pne-t^rd les^ 
ihan is above sta^ted^ 

These calculations are, however, founded upon impps/Ur 
bilities; as — . 

First, That the who)^ of the carboi^ j^x\A^ hydrogen cpuld 
be brought into .action: whereas, it ^ obvious^ t^f^t^ ip 
applying to praetioe iH chemiical pp^ra^npf this pature^ 
.the agent and Ihe subs^sanee ito be aoteid j^pp^i, cai9APt y^ 
jhrought into per&ct jc^ontact with each other; nor, whe^ 
4bey do nieet^ will ihity at all tim^s, p^, indeed, ^ajt ^py 
tine, be in the exact proportions required ,- so th^t a con- 
siderable portion of the reducing agent, or else of the sm9J|ce, 
must pass off uniei»ipIoy/ed. 

In Ibe itecond jdaoe, tt is .equally impossible for the ]tw9 

great in the ope variety as in the other ; hut, as the light hydro-carhonatie 
^ur tihe most abundant, and wj calculation does not profess to ^xigorous, 
il hf vf coa^idercd .th^ vhole 98 t^t suhst^ce- 
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substances in the coal-gas, to act to the full extent of their 
powers of decomposition, independent of each other ; as, 
undoubtedly, portions of the carbon would combine with 
the sulphur, liberated by the hydrogen from the sulphur- 
ous acid, and a sulphuret of carbon be formed ; whidi 
compoimd is a light an^xtremely volatile liquid, of a 
very nauseous odou)r, and very combustible: whilst, at times, 
some sulphur and hydrogen would combine together, and 
form the foetid gas, sulphuretted hydrogen. Hence, sujh 
posing the hydro-carbonous substances to be acting in the 
most favourable way on the copper-smoke; we should 
have, as the products, — sulphur, charcoal, sulphuret of car- 
bon, sulphuretted hydrogen, carbonic oxide, carbonic acid, 
and water; just according to the vi^iable heat in different 

5 arts of the place where the action was going on, and to 
le variation in the proportion of Copper-smoke and hydro- 
carbonous compounds, at different times of stirring and 
charging, either the ore, or the coal to be distilled. 

Thirdly, The calculation, as to the quantity of gas to 
be obtained from a chaldron of coal, is obviously incor- 
rect ; as it is made on a supposition, that as much carbu- 
retted hydrogen would be obtained in an open fire, as in 
iron retorts. 

Fourthly, An immense increase in the consumptioh of 
gas would be occasioned^ by the carbon or hydrogen that 
would be required to convert the carbonic acid from the 
first fire, into carbonic oxide ; and likewise, to decompose 
the sulphuric acid which exists, to a coniuderable extent, 
in the copper-smoke; and would require one-half more 
carburetted hydrogen for its decomposition, than the sul- 
phurous acid, on which the foregoing calculadons are 
made. 

Whatever my own convictions were, as to the impracti- 
<^ability of applying to the general usd of Copper Works, 
the decomposition, by means of any inflammable substance ; 
^till, as the suggestion of trying the hydro-carbonous gas 
emanated from high authority, I was willing to give it 
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every possible consideration ; and, in referring to it, I haye, 
accordingly, entered much more into detail than I other- 
wise should have thought it necessary to do. I have, 
however, the satisfaction to state; 'that, after a due con- 
sideration of the manifold objections urged against its 
practical application ; the suggesters fully concur with me 
in opimon on this point ; as well, also, in the persuasion, 
that water is ike best, and, indeed, ike only agent, that can be 
applied on a working scale. 

In conclusion. It affords me great pleasure, to introduce 
the opinion of a gentleman, who deservedly stands so high 
as a man of science ; and who was, in the first instance, 
named as one of the gentlemen to form the Committee of 
Judges — Mr. Daises Gilbert HI health unfortunately 
prevented his attending at Swansea ; but I am happy to 
express my great obligations to him, for the readiness 
with which he has, at all times, afforded me every atten- 
tion, and rendered me every assistance, in the pursuit of 
this most interesting inquiry. 

In a letter I lately received from him on the subject, he 
says, *' I have read all your papers, printed and in manu- 
script, with the greatest pleasure and satisfaction. They 
prove that very considerable benefit may be obtained by 
the simple, plain, and obvious expedients, of high stacks, 
long flues, with chambers, and the admission of water ; 
and they equally demonstrate, the utter inapplicability of 
what might be termed, laboratory resources, to the great scale 
of actual Copper Works. — One may lament the failure of 
suggestions founded on a correct theory of chemistry, and 
supported by minute • experiments, for removing the incon- 
veniences altogether; but I find more reason for rejoicing 
at your partial success, which greatly exceeds my expecta- 
tion, and with which in my opinion all ought to be com- 
pletely satisfied.'* 

" In the construction of new Works, if an elevated 
piece of ground were near, it seems quite obvious, that 
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the Buei^ should ^rst tfsceyid, t6 ^A^uir^ di^i^gfat for' the 
Ibttiac^s^ and theti be conducted in an liorizontltl dire^ 
ti6ft ; and receive^ if possible, wateir, in the mode ek{)o^ing 
the greatestt surface. Whete elevated groutid is not 
sufficiently neal*, I would effect, towards the middle 

# 

'of the Woirksy a stack of great height, and of very 
large dimensions, iiito which should be carried the flues 
UroTtk all the furnaces ; those of the cakiners, at a compa- 
ratively low elevation in the stack ; and those of the melt- 
ing famacei^, considerably higher^ being conducted by a 
fjyrbjper number of inclined planes.'* 
. " By this construction^ a draught sufficient for the meitr 
fug fiihuaces might be ohtained ; and the additional yare- 
f&eticm caused by ihe high temperature of their elastic 
({h'qdud^ (wMch need not be purified), in the upper part 
•of the ceitfrkl (sta(^, woUld act in aid of the calciners, 
Hter their draught?' i 

I hope I ^hail not 1^ considered as iDVerstepping the iaat 
bounds of self-gratulation, in here also introducing the fdl- 
4dwihg'erb:adtts'framihesame letter df 'this distinguished 
-eh&racter. ^' Ltmdari a laudato viro^ has ever l)^eh held 
toiUe the miost giratifying: it does, therefore, I confe^> af- 
fdrfl me ifbe highest satisfaction, to receive the following 
usiprtfssicm 6f the approbation of a gentleman, so highly 
:gis&hfiett'to (isfrm cln opinion on the subject :-^ 

*\ Thte publicaition of your experiments dnd observations 
will hot merely direct smelters to the true arid only me- 
HhodB for reildering their Works isrs ^ttle incohvenientias 
ipossible to other people; but they tnu^t, sooner Or later, 
Htnoderatb pubUc expectation, and induce, the nation to 
tolerate one great source of its powcrj^ and of its jpros- 
-perity ; ansource, froln whence tens of tbousaods ^f ils 
•most industrious members derive their subsic^tente); at the 
price of a small local and unavoidable inconvenience. 

** I can only add, that;imny opinion, yourself individu- 
:»ally, mnd Vivian and Sons coHectively, are deserving of 
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the utmost praise iind thanks, for the kbility, the piins, 
and the expense bestowed on these most interesting ex- 
periments:" 

Borough of Swansea, in the County of Glamorgan.' 
At a Hall-day, held for the said Borough, on Friday the 

7th day of March, 1823, in the Guildhall of the said 

Borough, before William Grove, Esquirci Portreeve, 

pursuant to notice duly given : 
Resolved, 

That it is the opinion of this Coiporation, that the 
prosperity and welfare of the town of Swansea and its 
neighbourhood is mainly supported by the extent to which 
the Copper Wbrkid, Situated near this town, are ckrried on; 
iand this Corporatioh think it right, to take the jyreisent 
opportunity to express the high satisfaction they fecfi, at 
the success that hiEis attended the spirited and srciehtific 
exertions of Messrs. Vivian and Sons, in cdufitersiicting any 
inconvenience, that may have at any time arisen, to any 
individuals, from the great issu6 of smoke from the fur- 
naces in use in the different copper woi'ks. 

That copies of this Resolution be 's^nt to Messrs. Vivian 
and Sons; and that the Committee of subscribers t6 the 
Fund for obviating the injurious effects of copper-smoke, 
be requested to annexthis Resolution to their Proceedings, 
now under publication : and th'at, for this purpose, a copy 
be also sent to their Secretary. 



References to Plate I. 

Fig. 1. 
Plan and Sections of t/ie Horizontal Flue, and Condensing 
Chamber ; with Jets of Water, as applied in July, ISgl. 

A. Plan, or horizontal section of the chamber. 

B. Vertical section of ditto, 

c. Cross section of the chamber, through a b. 
D. Cross section of the flue, through a b. 
B. Cross section of the flue, through d d. 
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a. Pipes m the flue and chamberi with holes for the 

jets. 

b. Iron plates^ for the water to strike against. 

c. A bridge in the chamberi with holes in the bottom 

of it, for the water to pass through. 

d. A sjrphon for the discharge of the water, with a 

bonnet, to be taken off, in order to wash out the 
sediment 

e. Main water pipes from the canal, which supply the 

branch-pipes a. 

f. Brass cocks to ditto, to regulate the supply of water. 

Fig. 2. 
Plan and Section of the Shower Chambers, with Vertical 
Divisions, the Smoke ascending and descending as in 
operation in the summer of 1822; with Sulphuric Add 
Apparatus, Experimental Furnace for Carbonaceous Mat" 
ters ; and Lime-water Vessel, 

F. Horizontal section. 

6. Vertical section, shewing the upper horizontal flue from 

the melting furnaces* 
H. Cross section of the chamber, and upper flue. 
I. Vertical section of the experimental furnace. 

Details of the Shower Chambers. 

g. Horizontal flue from the melting furnaces. It was, 

at first, intended to have carried the flue in a 
straight Une to the stack, as shewn by the dotted 
lines in the section ; but, on consideration, it was 
thought more prudent to connect it with the cal- 
ciner flue ; lest the stack, being built on a bad 
foundation, should be injured by breaking another 
opening into it 

h. Horizontal flue from the calciners, about 4 feet high, 
by 3 feet 3 inches wide. 

i. Pipes, to convey the water to the shower troughs. 

j. Brick partitions in the chambers. 

k. Shower troughs, supported upon bars of iron. 
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I. Openings, with, iron doors, for passing the trougljis 
in and out, and superintending, the operations* 
The. lower openings in the side of the chamber, 
are for observing the shower. 

m. Openings in the bottoms of the partitions, for the 
.. passage of the smoke. , . , 

n. Discharging pipes.for the water ; the mouths kept 
covered in the trough, o, to prevent the admission 
of air. 

p« Iron damper in the main flue, made to turn on its 
centre. 

9* Flue from the metal calciners. 

LIME-WATER EXPERIMENT. 

r. Lime vessel 

s. Tube for conveying the lime-water to the shower 
troughs. 

SULPHURIC ACID APPARATUS. 

t Small flue leading to the leaden chamber. 
u. Furnace for preparing the nitrous gas. 
V. Chamber of lead. 

tt/. Small flue conducting to the main , flue, from the 
leaden chamber. 

EXPERIMENTAL FURNACE. 

X. Small flue leading to the furnace, furnished with a 

damper at y. 
%• Body of the furnace, about four feet square, 
a'. Flue from the furnace to the chimney, b\ 
<fi Fire-door. 
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Fig. 3. ' 

\Q^neralVlan and Section (If tKe Horizontal Flue from the 
Calciners f the Shower . Chambers with Divisions (the. Smoke 
irauersihg horizontally) f High Siackl'and Melting Furnace; 
as in operation in November 1l8^. 

J. Vertical section. ! . 

X. Horizontal section. / . 

L. Cross section of the chamber.' 

TOL. lY. H 
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The Detail «f ihfe ChMmber^ as in Fig. 2. 
" d*. Opening m the end e( die pBrtition, for the smoke 
to ta?aver»e the chafmber horizontally. 
e\ Reverberatory fumace) drawing mto the high stack 
f^ thricittgh the flue g\ used for tneltiiiB slaga. 
M« Section of the first showetMchantter on the metal cal- 
cbtet ftud^ as at work ki November 18S2. 
q'. H^Mikirital iti« firom tbe metal (^akinersi 
i\ Brick partition. 
^ /. Owning ih the uy pe^ pbrt ^f the pavtitioDr for the 
passage of the smoke. 
k\ Copper cistern fCfit shoWet& 
/'.. Water pipes to supply the mstem« 

\To he continued Ji 



XII. — Description cf Mr. Perkins'j New Sieam-Engin&r 
and of the jippiication of his Invention to Engines bf the 
old ConstruetioTu 

WITH A PLATfi;. 

We ha^re iilteib*jr colWnuhieWied to ow readehr alt the 
authentic information which we could obtatD respecting 
Mr. Perkins's newSteam*-£ngine; and we have used the 
utmost diiKgeBfif^ to obtain . stich furtjler infbiln&tien a9 ;may^ 
in some measure, gratify that curiosity; which these im- 
perfect notices Ika^ exicitedi Th^^ neve^ kas beiNa m our 
day an inventioa which has created sueh a sensatton in the 
scientific and in the manufacturing world* Th'0 $team- 
Engine of Mr- Watt> had be^i^ so long considered as ther 
ipreatest triumph of art and s<4ence> that it was deemedvA 
sort of heresy to regard it as ciapable ef improvement; and 
notwithstanding alt that has been done by Mr« Woolf^ and 
otlier emhient engineers, the undoubted merit of their ei^ 
gines has scarcely yet been admitted by the public tin* 
der such circiunstances, Mr. F^erkjns's claims were likely ta 
meet with various kinds of opposition. Instead of hailing 
it as an invention^ which was to do honour to the am in 



iry>^ we Jive> and to «dd a new aod powerful arm to 
firitish industry ; imperfect experiments and confined views 
were urged against the principle of its construction^ — the 
jealousies of rival traders were arrayed against it^ — ^imagi- 
HBXJ apprehensions of danger were excited, — ^and short- 
aigkted politicians sounded the alarm, that such an inven- 
tion would precipitate our country from its lofty pre-emi- 
nence among the manufacturing nations of the world. 

Most of these grounds of opposition have been now 
removed by direct experiment Mr. Perkins's engine is 
actually at work. Its operations have been witnessed, and 
minutely examined, by engineers and philosophers of all 
kinds ; and the most unreasonable sceptics have been com- 
pelled to acknowledge the justness of its principles, as wdl 
«6 the energy of its operations* Mr. Perkins, however, 
4id not remain satisfied with this experiment. He has 
discovered a method, which we consider equal in value to 
lus new engine, by >^hich he can convey the benefit of 
his original principle, to steam-engines of the old construo* 
don ; and this has been recently succeeded, we are told, by 
a most extraordinary discovery, — that the same heat may be 
aaade to perform its part more than once, in the active 
operations of the engine. 

' The generator, which supplies the place of the boiler 
in ordinary steam-engines, is a cylinder made of gun-metil^ 
which is more tenacious> and less liable to oxidation than 
any other. The metal is about three inches thick ; and 
the vecusel^ containing eight gallons of water, is closed at 
both ends, with the exception of five openings for tubes; 
The generator is placed vertically in a cylindrical Ainiaccb 
Ae heat being sustained by a pair of bellows worked by 
ike engine. A heat firom AXXy to SOO"" of Fahrenheit is thui 
applied to the generator, which is entirely filled With VfateltL 
The valves are steel cylinders working in steel pipes; aiid 
are loaded, th^ one widi 37 and the other with^85 atiw^ 
apheres ; so that none of them can rise^ till the beat createil 
1^ £)rc[fr. greater than Ae least of these weights. 

n2 
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• ' Let us now suppose, that by means of s^ compressuigi^ 
pump, whose handle is worked by the engine^ water •» 
forced mto the generator : this opens a yahre loaded with 
S5 atmospheres, and instantly a portion of the heated and. 
compressed water flashes out, in the- form of steam, of 
high elasticity, and of a temperature of 4S0^; and com« 
municating by a steam-pipe with a rotary valve, it* enters 
the cylinder lying horizontally, and gives motion* to its 
piston, which performs 200 strokes in a minute, and drives 
a crank, which gives a rotary motion to a fly-wheel. The 
piston-rod is connected, by a flexible joint, with a sort of 
carriage, with four wheels at each end, and working in a 
strong horizontal box of steel. When tiie eduction-^valve 
is opened, the steam, after having produced its stroke, u 
carried by the eduction pipe into the condenser, where it is 
condensed into watec, at a temperature of about 320^, and 
under a pressure of 5 atmospheres : from thence, by an-^ 
otter pipe^it is drawn again into the pump, from whence 
it is forced into the generator ; thus performing a complete 
circuit. 

o The forcing-pump acts with a pressure exceeding Sd 
atmospheres ; consequently, when the water received into 
it from the condenser is urged into the generator, it must 
eicpel a portion equal to itself in volume : this portion, as 
^bove described, flashes instantly into highly elastic steami 
The foircing-pumB^ too, is so contrived as to act" with a 
steady force; atid consequently^ the expelled water miist.be 
driven from ^e generator in a steady current: and thus 
ateam, of a constant elasticity, is supplied to produce the 
.power. 

• I Some j^ik>saphers*are of opinion, that the heat of th^ 
portion of water which escapes,^ is,, of itself,- sufficient-' to 
A^imtain the steam sCt that high, degree of heat and elasti- 
city with' which it reaches the piston f and,- eoDsequently, 
that this engine is nothing more than a High*Pre8&urt 
£ngine. O&er persons, however, hsE^re supposed,* (andwa 
confesa we areamongthot muiilier,).tfiatthd poct|o9o£wirt6ar> 
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ifbick Escapes, imist necessarOy carry off a quantity of heat; 
from the adjoiniiig stratum (the temperature of /which 
may be thus reduced below the freezing point). But it ia 
imore likely^, that^ in virtue of some new law, of the trans- 
thission of heat^ under the combined conditions of elevated 
ti^niperature and high pressure ; while the water, also, is< 
forced to remain in contact with the red-hot generator; 
the whole water in the boiler may be laid under requisi- 
tion, to furiiisfa the discharged fluid with its necessary 
iupply of caloric. 

•' It is almost unnecessary to state, that the motion of the 
-engine is produced by the difference in elasticity, betw«e]9p 
<(he steam pressing on one side of the piston, and that on 
the other. In the first case, the isteam recently produced 
isicits with a torce^ say of 5001bs. on the square inch ; while 
that on the weak side, or that communicliting with ih^ 
condenser, acts only with 4301bs«, the difference, or 701bs., 
Iieing the true power gained. 

■ When there is a surplus of water in the generator, oo- 
"casioned either by working the forcing-pump too violently 
•oi by too vehement a heat; the water will escape by a 
tube^ with a valve above, loaded with 37 atmospheres, and 
<%ill pass into the condenser. 

'From the high elasticity of the steam employed in this 
^engine, it has been supposed to be very liable to explosion* 
^This, however, is a vulgar error : since there is ^do reser- 
voir of steam, exposing a large surface to its expansive 
force, as in the common high pressure engines— ithe stetm 
being generated only in sufiicient quimtity to produce 
each succeeding stroke of the piston, the ordinary source 
of danger is entirely removed. But, in order to take away 
all apprehensions on that subject, th6 eduction-pipe^ in 
which- the steam is actually formed^ is made so strong, as 
to sustain an intehial force of four thousand pounds bn the 
square inch, which is eight times more powerfid than the 
-aetuatr pressure, viz. 500 ppunds on the square inch, with 
'whidi the^eAgin0 works. Tliis •engnnouii auperabuiidance 
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of strength is stiU further sepuredi by meigaa ofapi^^ 
provided with a thin copper " sqfely-iulb '\ which i^ n^^ 
so a3 to burst at a pressure of 1000 pounds pn the squarQ 
inch. In order to satisfy his friends on this very iinportfin^ 
pointy Mr. Perkins has repeatedly urged the ppw^r of tbci 
steam to such a degree^ as to burst the copps^r bulb in theiF 
presence. This merely rends, or is torn asunder, like l^ 
piece of paper, and occasions no injury, eitb^ to the 9pect , 
tators or to the apparatus ; so that we^ bavi^ no be^M^tion 
in considering this engine, notwithstanding its treio^eqdQUSi 
energies, much more safe in its operationsi, thaji ^vjetn {he 
eommon low-pressure engine. 

The safety-tube communicates also with i^ indicator*^ 
having a]dial*plate and an index^ lyhich^by in^ans.pf n fi\^ft 
able contrivance, indicates the pressure or nungiber of ptlc? 
mospheres with which the engine is worlpng. 

The engine which we have now described, \» at pra$^t 
performing actual work in Mr. Perkins's mannfactotryi^ I^ 
is Calculated as equal to a ten^^horse power» thoiigh the 
cylinder is no more than two inches in diameteiv aod ^igbtr 
teen'inches long, with a stroke of only twelve inchj^» , Air 
though the space occupied by the ^engine is no$ greater 
than six feet by eight ; yet Mr. Perkins coni^ders ^t :th^ 

ap)>aratus (with the exception of the working cylinder and 
piston), is perfectly sufficient for a thirty-borjs^: ev^gin?^ 
When the engine performs full work, it c0h^wie# pply i\v^ 
bushels of <^al in the day. 

On the Application of Mr. Perkins's Principle to Steam* 

Engines of the old Construction. 

Great as the invention is which we have now described^ 
yet we ar^ disposed to think, that the application of tbc 
principle to old steam-engines, is not less important*. 
When we consider the enormous capital^ which is at pre* 
^ent embodied in Great Britain, in the substantial forni of 
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«fteatti->engines; and the admirable elegance and skill m^ 
whioh these noble engines impel and regulate the vast 
population of wheels and pinions over which they reign ; 
we feel as if some vast innovation were proposed upon our 
established usages, by the introduction of Mr. Ferkins'v 
engine. The very idea, that these potentates of the me* 
dbanical world, should be displaced from their thrones; 
that their strong-holds should be dismantled; Uieir palaces 
demolished, and their yhole ajBbirs placed under a more 
economical management ; is something startling to those 
wlia dread a change, and admire institutions that both 
work and wear welL Mr. Perkins, however, has saved 
tiiem from such a degradation. He has allowed them to 
vetain all their honours and privileges, and proposes only 
to invigorate them with fresh influence and power* 

In this new system^ the old engines j withihsit boiierSf 0x0. 
wtamed unaliereft : — the furnaces alone are removed. Mr. 
Perkins constructs a generator, consisting of three horit 
zontal tubeid of gun-metal ccmnected together, filled with 
water, and supplied with water from a forcing-pumpy as 
in his own engine. This generator is exposed to heat, in 
an analogous manner ; so that, by means of a loaded valvei 
which opens and shuts, the red*hot fluid may be constrain'* 
ed, till forced out 6f due generator into the water in the 
boilers of Boulton and Watt By this means, as much 
low-pressure steam, of four pounds on the square inch^ 
may be generated by one bushel of coals, as could be pro- 
duced in the old engine by nine bushels. This mpst im« 
portant result was obtained by actual experiment. 

Since these great improvements have been effected, Mr. 
Perkins has inade a discovery, that seems, in its practical 
importance, to surpass them aU. He now entirely dispenses 
with the use of the condenser, and works the engine against 
Ihe atmosphere alone: and by methods with wdoiich we 
are not acquainted, and which, indeed, it would not b6 
pni4e]^^rhim to disclose atprefait, h^ is enabled $0 
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arrest the heat, after it has performed Usfnechanicalfoaictumif 
and actuaUy pump it lack to the generator, to unite it with 
a fresh portion of water; and renew its useful labours. Iir 
Itn operation like this^ a considerable portion of the heat 
niiist still be lost; but the wonder is/ that any should be 
saved: and we venture to say, that the most sanguine^ 
speculator on the omnipotence* of the steam-engine, lievec* 
dared even to imagine the possibility, of such an invention*^ 
'We are well aware, that^ in aniyuhcing this discavery^^ 
we are exposing ourselves to the criticisms of those whose 
belief is naturally limited by their own experience : but |t 
is satisfactory to know, that Captain Basil Hall; (whose, a^-r- 
coimt of Mr. Perkins's discoveries and inventions, as de-? 
livered before the Royal Society of Edinburgh, gave such, 
universal satisfaction,) has been intrusted with Mr. Per-: 
kins's discovery, and that he speaks confidently of the 
soundness of its principles, as well as the nracticabiUty of 
its application. 

^ We cannot quit this subject, without congratulating the; 
country on the brilliant prospects with which these invenr 
tions promise to invest all our national concerns. At any. 
period of the history of British industry, they must have, 
excited the highest expectations ; but, originating as. they- 
have done, when < our commerce, our manufactures, aiid^ 
our agriculture,— the three stars of our national prosperity, 
.—have just passed the lowest point of their- orbit; and 
quitted, we trust for long, the scene of their disturlnng 
forces; we cannot biit hail them with the liveliest enthu-i 
siasm, and regard them as contributing to ensure the pre* 
eminence of our industry, to augment the .wealth, and re- 
Jsoiirces of the nation^ and, by giving employment to idle 
hands, to secure the integrity and the permanence of our 
national institutions. i . . v. 

' It is due to the truth and candour of philosophical bis-9 
tory, to mention, that Mr. Perkins: is. not our countryman r 
but the age of jealousy against America has happily gone 
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out} and we hail, with sincere, pleasure, any circumstance 
which contributes to the scientific renowa of our great 
descendants, and companions in freedom and intelligence. 



. . We have extracted the above from the Edinburgh 
Quarterly Philosophical Journal, just published; but, as 
the specification of Mr. Perkins's first patent for bis im- 
provements in Steam-Engines is now. enrolled; we shall 
likewise add the. following extracts from it, with other 
particulars, fos.the information of our readers : — 
r " The improvements consist in heating water, or other 
fluid, for the purpose of generating steam in vessels kept 
perfectly full, and under pressure, which vessels are pro- 
posed to be substituted for the ordinary boilers of steam- 
engines, and are called Generators : By this contrivance, 
a suiBcient quantity of steam may.be generated, for work- 
ing an engine of any given power, with a much smaller 
quantity of fuel, than would be necessary, if the ordinary 
construction of boilers were employed. The improvements 
likewise extend, to the causing of portions of such heated 
water, or other fluid, to escape from under the pressure, 
and to pass from the generator into the steam-pipe, where 
it instantly becomes steam, and proceeds directly to the 
cj^Under, without the intervention of a steam-chamber. 
And, further, the improvements embrace the mode, where- 
by such heated w^ter, or other fluid, is to be displaced from 
tfabx generator; which is done by forcing a corresponding 
quantity of water into, the generator, its uniform volume 
being maintained under a certain pressure. Lastly, the 
improvements contemplate the employment of the above 
principles, for the purpose of generating steam for the 
working steam-engines generally ; whether such steam, be 
employed to act through the steam-pipe, directly upon the 
piston ; or to supply a steam-chamber^ for the same pur- 
pose." 

" I do hereby describe a planner in which my said in- 
ventiou may be performed; which manner is the best I 
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described, having the furnaces y, y^ tinder them ; b^ is'tlie' 
escape^valve, through which the heated water passes; c, is 
ihe weighted lever, pressing down the valve with the re-^ 
quired force : dj is the chamber and pipe, in which the 
heated water that escapes through the valve becomes steam,' 
and thence passes through the tube z^ into the boiler. This 
boiler (of a cylindrical form, with hemispherical ends) is 
proposed to be enclosed within a cask or other vessel, and^ 
surrounded with powdered charcoal, which material, beiiig 
a very imperfect conductor of heat, is particularly well 
calculated to preserve the heat of the water and steam, 
within the boUer ; ^, is a pipe leading from the generator, 
which is also filled with the heated water ; and at the lower 
end of this pii>e, there is an apparatus fy for ascertaining 
the pressure of the fluid within the generator. This fliiid, 
by exerting its force at the lower end of the pipe e, against 
a lever, connected with a weighing-machine, causes the index 
to. point out upon the graduated dial-plate, the number of 
atmospheres under which the steam is generated. The 
pipe €9 being in substance considerably thinner than any 
other part of the apparatus, is intended to give way, in the 
event of the pressure within the generator being acciden- 
tally raised to a dangerous height ; the consequence of 
which would be, that the pipe e, would open, and the steam 
blow out through the fissure, without the possibility of pro- 
ducing any injury ; g, is the pipe through which the water 
is injected by the pump A, from the reservoir to the genera- 
tor; t, represents the flue or chimney, from the furnace below. 

'^ The continued passage of high-pressure steam (gene- 
rated as above), through the tube z^ heats the water, which 
occupies about half the interior of the boiler ; and^ by that 
means, a sufficient quantity of steam may be produced in 
llie boiler, for working an engine of the ordinary construc- 
tion; and with a very important saving in the quantity of 
fue^ compared to what would be consumed, to effect thi^ 
IP^H^ purpose, by any other means heretofore adopted." 

t^-::NitM!r whereas the materials of which my said in^rove^ 
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.ments are constructed^ and the exact proportions of the 
relative parts of my said improvements^ are not subjects 
for which I hereby claim exclusive privilege, though I have 
described those materials and proportions which I have 
found most useful; neither do I hereby claim exclusife 
privilege for the peculiar forms of the various mechanical 
agents which I employ ; but only for a combination of such 
and the like agents, as will produce the said improvements^ 
the nature of which is herein before declared, and for 
which a claim to exclusive privilege is hereinafter made. 
And whereas, I have only represented in my said drawings 
annexed^ such parts of a steam-engine as comprise my said 
improvements ; the various modes of applying such said 
improvements, by means of the steam-pipe, being too well 
known to require particular description here. And whereas, 
my said generator may be heated by a variety of known 
furnaces, therefore I have not described any one in parti^ 
cular ; but the one I have used, and found to be the best^ 
is one of the cupola kind, fed by a blast And whereas, I 
have described in my said, drawing, fig. 1, a safety-pipe 
and indicator, and a forcing-pump, neither of which are in 
themselves new ; but which apparatuses, or similar oner, 
constitute a combination necessary to my said improve- 
ments,' and are inserted here as such ; I therefore' hereby 
claim exclusive privilege for the following improvements 
only : that is to say, First — For heating water, or other fluid 
or fluids, for the purpose of generating steam for steam- 
engines, in a vessel or vessels kept (during such process 
of heating) full of such water, or other fluid or fluids, and 
under a pressure greater than the expansive force of the 
steam to. be generated from such water, or oAer fluid oi^ 
fluids, at the time x)f its generation. 
..^^Secondly-^For causing such water, or other fluid' or 
.fluids, so heated as aforesaid, to escape, from under the 
said pressure^ and pass at onee from the generator into th^ 
steam-pipe, )where it becomes steam or vapour ; and in that 
form may p^ss thex^ce to the cylinder, <yi^ tcf any other iHtt* 
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ation connected with a steam-engine^ without the neceflMMFjr 
intervention of any steam-chiuinber, or otber reseiYOir of 

iteamn 

** Thirdly — For the manner of causing such water, or otbtir 
flind or fluids, to escape as aforesaid ; that is to say, by 
forcing other water, or other fluid or fluids, into the gel)era« 
tor, until the pressure against the steam-valve shall cause it 
to rise ; the valve being so loaded as not to rise, except by 
means of such extra pressure, as aforesaid. 

" Fourthly-^FoT the general appliciation of such watei*, or 
other fluid or fluids, so heated ^ aforesaid, and of the 
steam or vapour generated thereby ; whether such steam 
or vapour be employed through a steam-pipe, without i 
Steam-chamber or reservoir, to act immediately on the 
piston ; or to be collected in a reservoir or steam-chambei^, 
and thence 1o act on the piston ; or only for heating water 
to generate other steam, or for any other purpbse or put^ 
poses whatsoever ; provided always, that such general ap^ 
plication as aforesaid, be fot the purposes of steant- 
engines. All of which said improvements hre, t6 the best oif 
my knowledge and behef, entirely new, and have never 
before be^i practised in these kingdoms." 



Xin. — On the Causes of the great Superiority of the 
Limerick Fish-Heoks. By the Editobw 

WITH PIOURES. 

In our last Numb^r> p. 67, we promised to afibrd our 
readers farther particulars od this subject 

Sir Thomas Ffankbnd, Bart {whose scientific acqtfre- 
ments are too weU known and iKsknowledged, to need any 
eulogium on our part,) in the yef^ 1810, favoured tis widi 
the following particulars of this manufacture. 
. He stated that the Limerick fish-hooks were highly * 
esteemed by anglers^ £(x s^^on-fishing, &o.; and thitt 
they were made of cast-steel, forged square by nailers^ 
with solid Wedge-shaped pieces at the end of each, out of 
which thQ barbs wer^ to be formed by 4ding ; the shank* 
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were then filed rounds and after Iseing bent to the re- 
quired curve^ they were C9.refully hardened and tempered^ 
hy being l^d upon a pUt^ of iron> and heated, until a 
drop or two of tallow let fidl upon the plate smoked ior 
Mazed ; and wbieh pointed out the proper tempering heat, 
according to the quality of the steel employed. 

Sir Thomas attributed the chief cause of the failure ^ 
the barbs of the English hooks, to their being cut with 9 
knifei instead of Noting fil^d out of the solid \ — and i^ thin 
opinion we entirely agree with him. , . 

In Plate II. fig. 4^ w^ have given a magnified rej^re- 
sentatioii of one of the real Limerick hooks, sent us by out* 
worthy correspondent A. M. ; and in which it will be seen 
that the barb is redll^ filed out of the solid, from a piece 
of steel shaped like^ fig. 5. and agreeable t6 our informa- 
tion from Sir Itxomas Fjtankland. Whereas the Englidi 
hooks are first cut with a knife, in the manner shown in 
fig. 6.9 so as to make a very deep indentation in the wire'; 
Imd the barbs are filed t6 the proper shape afterwards. 

On examining some of the London Limer!ck*hooks, st^ 
they are called, with a microscope ; we found, that although 
they had given to the barbs', a shape somewhat tesemblStig 
the real Limerick ones; yet that in fact they had first ctit 
tilem with the knife, in the usual manner of making thit 
English hooks ; and which we have ourselvei3 seen done by 
#omen, with a very coarse insti^ument, at Redditcfa, near 
Bromsgrove, in Worcestershire; (this is the chief seat 6{ 
•die needle and fish-hook maxiufactures in this country)* 
H csttibot di^erefore (and especially after the previous kiig 
-annealing of the wire,mentione^ inour former Article) beai^ 
latig^r a ma«l^ of w€inde^>^at the Limerick hooks shoiidd 
so greatly exceed the English oAes in their 'strength. Th^fe 
imaedy, howevisr, is ia oitr own bands $ and at Aough^ 
diMibtleM^ an: additionid e^p^nse Would be incurred, 6mik 
lihe adoption of the Limerick jMraetiee ; yet that w(mld be 
cheerfully complied with, by those anglers who wiish notfb 
bestow their time and pains in making artifiekd flies upon 
hooks, so very insufficient, as theEnglish ones;iiye fouiidtb b#» 

• •• ; f. ., '■ « f J if' • .' • " • . ,••■•.■. ! . "... • 4 • 



104* Shefpield on Refining or Toughening Copper. 

One specimen of the Limerick hooks, sent by our corre- 
spondent, is made of shear-sieel ; and though not so neatlj 
finished as the cast-steel ones, is, no doubt, a very servicfe* 
able one ;^ — and we found, that all those made in imitation 
of them, by our correspondent, had their hat bs filed out of 
the solid wire, and not cut hke the English ones ; so that 
even though some of them were, as he states, merely 
formed of iron wire, case-hardened; we have no doubt of 
their great superiority, over those usually made in this 
country of steel wire. 

We presume, that the wire had been spread at one end, 
by hammering it, before shaping the barb with files. 

XIV. — On the perfect Refining or Toughening of Copper, 
By the late W. E. Sheffield, Esq. 

In our First Volume, p. 97, we promised to afford our 
readers some information on the * process for r^Tzt^ringf 
* copper sufficiently malleable to be beaten into Putch-leaf; 
and, when united with pure zinc, to afford a fine brass, equally 
malleable, ductile and durable, as the best foreign brass. 

We were not aware, imtil perusing the account of the ' 
method of refining copper in this country, by Messrs. 
-Vivian (and which we have given in our last Volume), 
how exceedingly imperfect the process of poling it in the re- 
verberatory melting fuhiace is, and Iiow utterly tnadeqmie 
it is to give copper that degree of malleability and toughness, 
which, by a better process, it is capable, of receiving. 

Notwithstanding the great improvement their calcining, 
•melting, and refimng furnaces have received, from the 
adoption of the ISte Mr. Sheffield^ patent air-oonductorsj 
yet, still, they are utterly unfit for the purpose of refining 
or toughening the copper. 

It b impp9«|ible to effect this object in the reverberatory 
furnace ; as it requires the exclusion of the atmospheiic 
air, the oxygen of which acts upon the metal, in a directly 
contrary manner to the carbon ; which, by covering it with 
charcoal, add stirring or poling it, is intended to.be em- 
. ployed in toughening it. 

The process it as follows : — ^The copper, in the piursst 
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stateit'is'to be met withy is either to' be grsnulated, it 
made into plates of a moderate thickness: it' must- then ie 
foemenied with charcoaVin closed vessels ; and be kept heatedt 
id a proper furnace, at a temperature a little below that 
which would fuse the copper, until, upon examination, the 
Burface'of it is found to be covered with a very peculiar 
]granulation or crystallizatidn. 

The Dutch coppeir for sheathing vessels is found to 
endure the action of the salt-water for a much longer 
tiilie than English copper ; most likely, owing to its having 
Ibeen subjected to this process. 

• Mr. Sheffield obtained a patent for the exclusive use of 
Uiis process, in this country, a few years since; — which 
lias yet several years to run. We mention this, on observ* 
ing that a patent was taken out, in June last, for improving 
copper for sheathing'shiips, &c. 



XV. — Description of the Great Bandana Gallery j in the 
Turkey-Red Factory of Messrs, Monteith and Co, at 
Glasgow, ♦ 

WITH A PLATE. 

JLhe benefits of liberal-mindedness^are nowhere more fully 
displayed than in the modem advancement of our chemical 
lurts. A quarter of a century ago, manufacturing chemists 
were wont to shroud their operations in mysterious secrecy, 
I^e the craftsmen of the dark ages ; on a supposition, usu* 
oily unfounded, of their being possessed of some wonder- 
working recipes, whose promulgation would be fatal to their 
interests. At that period, the moneyed proprietors of che* 
^cal factories were rarely practical chemists^ They were 
therefore, obliged to place entire dependence in certain 
operative adepts, whom they engaged, at a considerable sa- 
lary, to conduct their processes. These persons, having 
been previously employed as subordinate menials in some 
irimilar manufactory, had acquired a smattering notion of 
the routine of working ; but, being entirely destitute of 

* From the Quarterly Journal of Science, 4tc, 
fOU IT. I 



tAufUaa^ mmd kitvii^ m gentral ifaint esboeiniii^ ilm 
hkmntifm which they midertodk to BW»|f , ibey m^ie ^er* 
jbttmttiy ftHing iaia difficultm^ and wnnmitiing tniBtalids 
fecn* Imie to ihae of 1ii» moil luiacm^ Slight 

wttiatioM inthe quaKties and state of iho laaieiiakompkfjF^ 
ad, in llie jBfode of mixtufo^ in the tMipexaturey or daiaticni 
of the process occasioned variationa of resnk, whkk thqr 
Muld neither foreseei regtdate, nor comrteract i imd, though 
Hne popofttB mi|^t be oomiderable «m asueoetrfid opesafion^ 
yet Maies weteso frequ^it and to expentiw as to lend^ 
the business not a little j^eoarious and imconArtaMo^ 
Hence we ean understand why diemicaliBanufiMirtoiiefthave 
ttid^gone tuch ricissitudes cf fertanei-Hionie raiung' thek 
proprietors to miexpeeted opidenee, others sinking tixmk 
ta nnloohed^for ruin* 

The owners of chemical eatablishmeiiti^ beocaimig at 
length impatient of ^le vassalage in which they had been 
kofng held by blundering and obsfi^te hirelingi^i began to 
InqiUre into die principles of their peculiar artdj and were 
thus led to cultivate the society of men of science. They 
now for the first time> learned^ that economy and precision 
could be ensured to their processes, bnly, by applying the 
asine scientific rules which medical censorship, backed by 
ihe auihdrity of law^had for a conisiderable time introducea 
Idth the happiest effect into the formerly mysterious and 
uncertain processes of pharmacy. Under this conviction, 
ihey consulted the chemical philosopher on their difficulties 
and disappointments. Suggestions^ of greater or less value, 
were thus given aiid acted on, wluch led to new questkms 
an the part of the manufacturer, and new researches o^ 
that x)f the chemist : and thus an alliance began between 
theory and practice, which has, in a very few years, carried 
several of the chemical arts of this country to an extraor«- 
dinary pitch of perfection. 

Instances have, undoubtedly, occurred of chemists of 
some reputation having given delusive advice to the manu- 
fiieturer; as we see chemical authors publish, as processes 



isS mt% IbmndiB very diaadmmtageoti% and eviea ftbiiaA^ 
These misdifectaons are almost always to be aacnifaed 
^ther t^ negle^ ^ txfmmeaalmg with due osve^^ m 
adequate scaler orte auporfieiidaequaiiMaiiMviltfithiepfiii* 
ciples of tbe mA&ace* It is very possible (orapestWBk io 
compile a daaEsling series of class experiments with grandir 
loqyent explieations, without being eitiier a pbiloaophical 
or a practical cheimst. 

The league between Sdence and Art» which has in Hm 
country been the slow growth of necessity, was long ago 
effected in France^ to a considerable extent, by auAoiity 
of the Govemmeiit. The illustrious minist^, Golberii 
ftaught with the moat enlightened views of state polie]^ 
founded asscbool of science to superintend apd samt the 
dyeing manu&ctoHes of the kingdom. From that sehooV 
conducted as it has been by a succession of eminent phUiot 
sophers, have emaniated inviduahle^researches on the most 
beautiful, biit, at the same time, most intricate, of dUthe 
chemical arts,<«^researches to which France owes much of 
h^ eminence in this very pr^table branch of her national 
industry. 

The maou&ctory of Messrs. Monteith and Co. has bees 
long celebrated in the commercial world for the exceUenee 
and beauty of its cotton fabrics. The madder-reds rival ii^ 
brilliancy and solidity any ever produced at Adrianople; 
and the white figures distributed over the cloth 8ui|>assi^ 
in purity, elegance, imd. precision of outline, the original 
3fUidana designs. 

The opulent and enlightened proprietors have been care- 
fid to avail themselves of every resource which the latest 
improvements in chemistry and mechanics could supply. 
In this respect, their fitctory deserves to be studied, as a 
adiool of practical science. The permission now granted 
of describing their discharging-gallery is a proof of their 
liberality; as well as of the confidence, justly entertained, 
that the capital and skill now engaged in their establish*- 
meiy; are better securities for Ihe prefior^iice which, their 

I 2 



IjOS .'MontbithV Great > Bandana GaUery^ 

goods possess in the European market, than the utin<ttt 
mystery in conducting their processes. Hence they have 
rarely refused to strangers, respectable for their rank or 
science, permission to visit their manufactory, — a favour 
which it is impossible to enjoy without being gratified and' 
instructed. • 

Their new arrangement of hydrostatic presses was com- 
pleted in 1818, under the direction of Mr. George Ridger> 
senior, manager of the works. It consists of sixteen of these 
engines, beautifully constructed, placed in one range, in sub- 
divisions of four ; the spaces between each set serving as 
passages to admit the workmen readily to the back of the 
press. Each subdivision occupies twenty-five feet ; whence 
the total length of the apparatus is one hundred feet. 

To each press is attached a pair of patterns, in lead, (or 
plates as they are called,) the manner of forming which 
will be described in the sequel. One of these plates is fixed 
to the upper block of the press. This block is so con^ 
trived, that it turns on a kind of universal joint, which' 
enables this plate to apply more exactly to the under plate. 
The latter rests on the moveable part of the press, com- 
monly called the sill. When this is forced up, the two 
patterns close on each other very nicely, by means of 
giiide-pins at the corners, fitted with the utmost care. 

The power which impels this great hydrostatic, range is 
placed in a separate apartment, called the machinery roomj 
This machinery consists of two cylinders of a peculiar con- 
struction, having cylindric pistons accurately fitted to them. 
To each of these cyUnders three little force-pumps, worked 
by a steam-engine, are connected. 

The piston of the larger cylinder is eight inches in 
diameter, and is loaded with a top-weight of five tons. This 
pistod can be made to rise about two feet, through a leather 
stuffing or collar. The other cylinder has a piston of only 
one inch in diameter, which is also loaded with a top-weight 
of five tons. It is capable, like the other, of being raised 
two feet through its collar. 
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Supposing the pistons to be at their lowest pointy' four 
of the six small force-pumps are put in action by the steam- 
engine; two of them to raise the large piston^ and two the 
little ote* Iii a short time^ so much water is injected intp 
the Cylinders, that the loaded pistons have arrived at their 
highest points. They are now ready for working the hy- 
drostatic discharge-presses ; the water pressure being con- 
veyed from the one apartmetit to the other under ground, 
through strong copper tubes of small calibre. 

Two valves are attached to each press ; one opening a 
communication between the large prtme-cy{int2^ and the 
cylinder of the press, the other between the small primes 
cylinder and the press. The function of the first is sim- 
ply to lift the under-block of the press into contact with the 
upper-block; that of the second iis^ to give the requisite 
compression to the cloth. A third valve is attached to the 
pifess, for the purpose of discharging the water from its 
cylinder, when the press is to be relaxed, in order to re* 
move or draw through the cloth. 

From. twelve to fourteen pieces of cloth, previously dyed 
Tnrkey-red, are stretched over each other, as parallel as 
possible, by a particular machine. These parallel layers 
are then rolled round a wooden cylinder, called, by the 
workmen, a drum. This cylinder is now placed, in its pro- 
per 'situation, at the back of the press. A portion of the 
fourteen layers of cloth, equal to the area of the plates, is 
next drawn through between' them, by hooks attached to 
the two corners of the webs. On opening the valve con- 
nected with the eight-inch prime-cylinderf the water enters 
the cylinder of the press, and instantly lifts its lower block, 
so as to apply the under plate, with its cloth, close to the 
upper one.' This valve is then shut, and the other is 
opened. The pressure of five tons in the one-inch primes 
cylihder is now brought to bear on the piston of the press, 
which is eight inches in diameter. The effective force here 
will, therefore, be 5 tons x 8"* ss S20 tons ; the areas of 
eylinders bemg to each other as the squiofes of their respecH 
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^t^^Saxoetetn. The ok)lh i^ th^wfore, condtnied betwasn 
Ibe leaden patlei^ii<fliC€fi) "witli « pxemure of 320 tons. 

l%e iiext st^ Sil^ M 8ilMt llie blaMhing cor discliarginjp 
Kquo^ (a^foeoufr ehlorine, obtained by adding sn^plraric 
d^ td'aoluticMi of eUMride (^ Ume) te tiM clodu Tim 
H^uor 18 eontlAied in a turge cistern in an adjoining house, 
from which it fiirun, atpleaswre^iiitO'Sniidiieadcistenisat- 
laeh^lothejfrisses; which obternshayie graduated index- 
tubes, for regidliting llbe quantity of liquor JKXording to 
Aeplitlem of discharge* The stop-cocks <m the pipes 
md eiisltems containing this fiqoor are aH made of glass* 

FVdm die neasure-eistem, the liquor is aUowed toflow 
iiito the hollows in die upper lead-f>latei whence it de* 
scefrids on the cloth, and percolates throu^ k, extracting 
in its passage, the TuriLoy^ed dye. The liquor is finalfy 
conveyed into the waste pq>e, from a grooye in the under 
block. As lK>en as tiie oUorine liquor has passed threu^ 
waiter fs admitted, in a^8imilar maimer, to wash away the 
chlorine ; otherwise, on relaxing the pvessnre, the outline 
of the figure discharged woidd become sagged* The 
l^assage of 'die>dischai!^ liquor, as well as oflhe water 
Ihrougb^eidoth, is occasionally aided by a pneuraatic 
ftppfltratus, ^ftblcfvAag madiine ; consisting of a large gato* 
liEietlelP, from which air, sab^ted to a moderate pressure, 
Msty he aBowed to issue, ^andaot, in die direction of -die 
liquids, in 4he folds of die dodi. By an occasional Inriift 
f^ the mt stof^-eobh, the workman also can^nsure dieoqoal 
didtrib^itioft tof die ^charging 'hquor orer the whde eoD- 
eavations 'in the' upper platen When die demand for goods 
jti pressing, the aivapparatusi8;mucbemplayed,asit«nabfes 
ihe workman to double his product. 

The time requisite 'for oompleting the ^discharging ^o- 
cess, in ^tbe^fivst piress, is auffioient to enable the other three 
workmm to put die mnudimig fifteen presses in pli^. The 
discharger proceeds^now -from ^i»ess to press ; admits (he 
>liqu<NP, the^ir, andtdie imtat; and is followed, M 41 proper 
iit<«rfal|<by^die lUMHNMMb ^»d»vi»!phtt the pams^. move for- 



v»vdft 4iiioAftr square of the d^^k^m^dihm Tmtf>m. Ibn 
pisesanre. Wbxoemr the sucteenib ^vi^ bdl te^ll Iiqii(yr«k4i 
&Ch it k/tHoe to open jihe 6x»t fxet^ In iim^vfy^ 
about tea aafinuteft ace empioyeal ; thfkt 19^ Mitbon^^eii^B^mfy 

(16 X 14) A]» 4»^suc8^ ^ ^^^^i^^Q^^^ llb» whole oMk 
hkdnLvm sxmeamAy foxvmBi^ to he tfucOMsividy txeetel 
hi ifae aboise nediod. 

When die (doth eseapes firoai die pvecu^ U »: pasMii fbih 
tween ^o rollers i|a &^| firom ^wiiieh it fafla urto a^trc^j^ 
€f water placed ibelaw. It h finally, carped off to .tibci 
washuig and Ueachiag departmait^' whose 4^ htfitro. 4( 
faodi tibe white and the red is conuder^bly Jxri^tened. 
- By the ah^re arrangemepit ot presses^ 1660 peeesi,. (M999> 
aistin^ of 1^ yards eao^i s 19^800 yard^i ave QonYievteli 
into Bandanas in the space of ten hours^ Igr 4^e labour .of 
£nir wqrkmen^ 

' Tile patterns, or .pl^teSi which .are put ^rto titie pvesooi 
to>detenaine the white figures on ^e.cloth, ^e made^^of 
lead^ in the ibUowing way* A trellis Iraipfie of ^cast-jiioii^ 
<»ie inob thicK» wkh iumedrup edges, Jhsmxag a, troiigli 
radier hurger^Uian die intended kad patterpi is tused aafdio 
aoUd groundH^ork, Intoithis tceugh» aiaad platse, aiboiii 
one half'indi Jiiiok, is firndy put, by sccew jsaib passingMfi 
from bdowi To the edgee of tins lead plate, itheja»Qr4oiMi 
of >the pieoe «f sheet-4e|id mm soldeoed, whidl eoveos thai 
vi^oIb* outer jnu&ee of die ii^n ifir^inei ThuftA ^qag 
Ivougb is fonned, one jneh deep. The ^upopght. tx)]deff 
ghrt^s -at cmoe greatslrength ibo^ thefjlate^ and sbrveato oon# 
fine the)liqttor« A dnp dieet of lei^ Is now laid on Itfadi 
^iek lead^plate, ^in diomanner of a^veneeir oii«tGflelte4able% 
«nd is solderedio it, «ound die edges* Both i^ieetsinusl 
be made-'voyy aaioodiibeforehand, by haacun^riaig them on 
a smooth stone 1(^1^ 4uid thm &iishii]^ widi « planer die 
surface of the thin sheet (now attliehed) bto be eo^red 
with ^hrawing-^petv pasted on ; and upon tbis, the pattern 
iadirawp* JjkisinayrMlld^^dieeMtto, ^hefir^td^ng 
^1 
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die pattern, which are. ta be left solid* He now proceedi 
, with the little tools generally used by. block-cutters, which 
are fitted to the difierent curvatures of the pattern ; and he 
cuts perpendicularly^ quite through the thin sheet . The 
pieces i^us detached are easily lifted out; and, thus the 
channels, are formed, which design the white figures on the 
red cloth. At the bottom of the channels, a sufficient 
ntunber of small perforations are made through the thicker 
sheet of lead, so that the discharging liquor may have firee 
ingress and egress. Thus, one plate is finished ; firom 
which ah impression is to be taken, by means of printers' 
ink, on the (M^per pasted on another plate :«^the imprea* 
sion- is taken in the hydrostatic press. Each pair of plates 
constitutes a set, which may be put Jnto the. presses, and 
removed at pleasure. 

Plate III. is an elevation of one press ; A, the top or en* 
tablature ; BB, cheeks of ditto„or pillars ; , C, upper block 
for fastening upper pattern to; .D, lower or moyeaUe 
block; £, the cylinder ; F, the sole or base ; G, the water-, 
trough for the discharged cloth to fall into; a a, tubes to 
admit water; b^ tube. for air ; c, cock to admit liquor firom 
the metre ; H, cistern, or liquoT'-metre ; dd, glass tubes for 
indicating the quantity, of Uquor in the cistern ; ee,. glass 
•top-cocks for admitting the liquor into the jcistem ; f ( 
stopcocks for .admitting water; gg, the pattem^plates ; 
nn, screws for setting the patterns parallel to each other; 
mnf, snuffs perforated with a half-inch drill The lower 
iron firamehas corresponding pins which suit these^per- 
fi>rations, so that the patterns are. guided into exact corre* 
spohdence with each other ; hh, rollers which receive atid 
puU through the. discharged cloth, from which it &lls^ into 
the water-box ; k, stop-cock for filling the trough with 
water ; ai i, waste tubes for. water, and liquor. 

^/^u^Mt, ^«9f 300, 18S3. ^ . 

■~ Remarks on the preceding Article. 

It tnay be interesting to our Readers, to trace the pro* 
B^ess (yfAedfifi^entn^hods of-ppoducing spott or figures 
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Ch' silk 6t cotton handkerchiefs^ down to the above great 
improvement thereon* We remember the time when die 
dyers were in the Jprdctlce of employing numbers of wo- 
men and children^ to gather, and tie up, little square parts 
of the undyed cloth, in ; regularly arranged, figures^, 
which prevented the dye from penetrating those parts ; and 
Aus, white or yellow square sppts were produced over the 
sfurface of the handkerchief. The next stage, and which 
was indeed a very considerable improvement on the fore- 
going process, was the introduction of the method of dis- * 
charging the colours ;— which we find described in Rees's 
New Cyclopoedia, under the Article ^^Discharging.'* We 
shall make the following extract :r^ 

" This process is frequently employed, by dyers, to plro- 
duce particular patterns upon the dyed stuffi. A . manu- 
facture of this kind has lately been introduced, and prose- 
cuted to great extent, in the West of Scotland, for the*pur- 
pose of manufacturing Bandana handkerchiefs, inimitationi 
of those imported from India* The material of which the 
&bric consists is cotton ; and the cloth is sometimes tweeled# 
and sometimes woven plain. The ground of the handker- 
chief is generally of the fast dye, commonly known by the 
appellation of Turkey-red ; and this colour being after- 
wards discharged in particular places, a number of white 
spots are interspersed upon the red ground. The process 
is by no means complex ; but as the manufacture is recent, 
has hitherto been chiefly if not entirely, confined to the 
district where it originated, and has been nmch admired, an 
account of the engine employed, and of the process, may^ 
perhaps, deserve some attention. . In the Indian Bandanas^ 
the white spots are generally placed in clusters, in the di»- 
^nal.or diamond direction; and this distribution has been 
most frequently adhered to. in the. imitation handkerchiefs. 
The spots are sometimes round, sometimes square, and 
sometimes, though more, rarely, triangular. Previous to 
the discovery and introdiiction of the discharging process, 
as applied ^to this manufacture^ . many imitations ; of t^e 
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Bandains had been made by the common mode of 
jMnntmg. But the cdours of the printed handkerchief^ 
heiides hdng less brilliant at first, iR^ere found to fade se^ 
seen, that the discharged ones do already, in a great n^nar 
sure, and will probably very soon entirely, supersede tibem* 

^^ The engine employed is a very strong 8cvew*{Hres4, dN9 

whole framing of which is generally of cast-iron. In coin 

stviielsng iim press^ it is absolutely necessary that «?ery 

part'sbould be so strong, as to befUr a v^ry great pressure 

* wiAoiiit yidcKng any where. 

^ Hie pattern to be formed is cut upon two flat plates^ 
which exactly correspond. They are usually of castf-kioii; 
and the lower plate is &ced with copper, otf some mietal 
ii^nch wiU both receiye a fine polish, and resis<;, to a great 
degvee, the corrosive power of the diacharg^g JiiqiM»r, 
which is composed of a preparation of the ojcymuriate of 
Hme diluted with water. In the under plate^ which tn^st 
be perfectly tsmooth and level, a hole is cut for evei^ spot 
which is IK) be discharged. In the upper plate, Qr cover 
€f iiie press, every spot is formed by a hallow tube of brass 
or copper; which is tightly driven into a bole fortped in ,tbe 
plate, and cemented with a composition of wfaite-l^^ wd 
e^oir any othar cement, which will prevent the disch^** 
itiig liquor from escajmig by any other passage tbw those 
through the perforated tubes. 

^ About the upper plate or cover is a rim, to j^re^cnt 
lite discharguig liquor from running ofi^ At each corner 
0f the plate is a jround holey working upon a pin, fastened 
in die under plate or sole of the press, to giiide the^t* 
toms of the perforated tubes perpendicularly over the 
boles in the lower plate. Besides ithese guides» there are 
two notdies, which grasp the upright pillars of tbe,prQfi|S| 
and thus the -upper plate, when rising axMl sinkings is guided 
m silt different places; The elevation and depression 
of ^ cover is effected by tuning the screw of the pre^s | 
upon which is a whed with upright ;spokes around lU 
tl^fough which is put tlte leveri usodiar s<mwmg downiM^ 
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lauing the cover^ ds in other large pfresses. The sole or 
bottoM 4af the iiress is placed exactly m ahorizostal posi- 
tion;^ and is supported bj six strong iron perpendicukr 
legs; namely, by one at eadi comer, and by die lower 
parts of the two upright pillars of the press, in the middle. 
Between the cover and the bottom, the doth , to be dis- 
oharged is placed* 

** The mechanical part of tins process is, in almost every 
respect, entirely similar to that used by clotb^ressers, 
book-binders, and many other tradesmen who employ 
strong sGxew-^resses. To ensure the accuracy of its opera- 
tion, correctness of workmanship, and strength, are all that 
are necessary ; and these aare indispensaUe. The press 
must be so fixed, that both the cover and bottom may be 
horizontal planes. The bottom must be perfectly level; 
and the perforated tubes in the cover must aU exactly 
toudi the bottom with an equal pressure. The perfora- 
tions of the tubes mustialso correcqpond exactly with the 
holes or apertures in the' bottom ; and the guides must be 
fitted to work freely, but, at the same time, to prevent asny 
aberration of the cover, in rising ;or sinking. From the 
great pressure necessary, when the coV^ is screwed down^ 
^eat care ought to be itaken that the whole of the sup- 
fftortersof the press, be exactly perpendicular} and tiiat 
the press, when properly placed, should be strongly :se- 

" The apparatus being well made, and^properly secured, 
Ihe process of manufacture is remarkably simple. The 
ieictk ds woven of ithe natural colour of the cotton wool ; 
imd in tills particulas, tbemanufactuFe) besides the beauty 
^ iits appearance, possesses a dedided prefer«9ce> in point 
cif economy, over the Pullioate handkerchiefs, and other 
imitations of tiie Indian mann&cture, where the .pattern is 
f £oduoed in the loom, and the stuff preriously dyed in the 
tstateiof yam. ¥l^tever care has been taken to prevent 
jlhe tedious and repeated processes^ which a^re used in the 
dyeing of Turkey-rsed^ ifirom^ iii^ing the yam, every per- 
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son, at all conversant with the manu&cture of eokmred 
3rarni will be sensible that all the subsequent stages of tiie ' 
operation of forming it into cloth are much impeded by 
the preparatory change which it has undergone in the 
dyer*s hands; and| from the nature of the process, this, 
perhaps, applies to no colour in so great a degree as to 
Turkey-red. It follows, that the wages given to windersi 
warpers, and weavers, must be raised, in proportion to the 
impediments which they have to encounter ; and to the 
smaller quantity of cloth, which their exertions can, of 
consequence, produce. Besides this, all handkerchiefii 
ornamented in the loom are confined to what is called check* 
ing ; and all the various colours must be interwoven, "either 
parallel, or at right angles to each other, unless very com* 
plicated and, consequently, expensive mounting be used. 
The time consumed in changing the colours of the woof 
also impedes, in no small degree, the speed of the opera- 
tion; and thus both the st^te and nature of his materials, 
and the mechanical operations necessary to accomplish his 
piurpose, tend, at the same time, to enhance the wages of the 
weaver, in proportion to the quantity of cloth which is the 
product of his labour. 

''But, as the imitation Bandanas are woven perfectly plaini 
tiie same as caUcoes, cambrics, and other stout fabrics, no 
iunpediment of this kind occurs ; and the whole labour and 
expense are in the subsequent process, and the sum sunk 
jn procuring the press. 

*! After the cloth is woven, it is cleared from impurities, 
and dyed Turkey-red, exactly in the same way as yam is 
dyed. When the colour is to be discharged, the cloth is 
neiUly folded in squares of about 10 or 12 folds, and laid 
upon the sole or under plate of the press; the cover being 
previously elevated, by means of the screw and wheel!: 
the^upper and under plates are then firmly screwed toge- 
ther, the cloth being between them. The imder part of 
each of the perforated tubes now presses hard upon the 
upper surface of 4he cloth ; and being, as aforesaid, per- 
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pendicularly over the holes in die under plate« no. part of 
efae^lischarging liquor can. escape, excepting through the 
apertuKs which form the patterns. The press being 
screwed down, the discharging liquor is ipoured upon the 
cpver, and, being confined by the rim^ passes through, the 
apertiuresi-and discharges the colour from those parts of 
the cloth which it passes through ; being, prevented firom 
spreading upon any other part, by thepower.of the scre.vtr. . 
The discharging liquor .is received. into a trough, placed 
ynder die lower plate of the. press. From tins troi;igh.it 
is.CQnyeyed, by a spout^ into vessels placed to. receive Jt,' 
and preserved; .for, although it loses much of its chemiqal- 
quality .In passing through the cloth and. discharging the 
colour, it retains so much, as still to be of service in many 
pf .the. inferior operations of clearing imd whitening of 
cloth. The discharge of the colour is effected, ; by. the 
action of the liquor, in about eight., or tc^n minutes. W.hen 
the liquor has passed through, the cover .of the press . is 
raised,: the cloth is taken out ; and. another piece being 
substituted, the. operation goes on as before. 
' f* When.two.industriouSi persons are employed for the 
purposes of folding the cloth, working the press, and ap- 
plying the liquor, it is calculated. that the operation,; for 
one piece of 12 handkerchiefs, occupies about 15 minutes ; 
jCODsequently, two persons can discharge 48 or 50, dozens 
of .handk^rchiefs in one day of 12 working hours. 

'^ The operation requires only csure and attention ; for if 
the press be properly constructed, nothing more is requir^ 
ihan to fold the handkerchiefs neatly, to lay them square 
upoi^ the under plate of the press, and to be careful that the 
pover b tightly screwed down before the liquor is applied. 
.When the handkerchiefe are taken from the press, the dis* 
^charged spots do not appear white, but of a dull s^raw 
colour. The common operation of clearing, however, very 
soon gives a pure white to the spots, and adds brilliancy to 
itbiL Turkey-red ground. Those who have been longest 
>n the bubit of worki^^g these presses, consider a most im« 
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portsnt point to be, Attentkm to die cement wIiicE is piilf 
where the perforated tubes aie connected wilh the 'ts/fhtxjir' 
the press. Thk certainly requires frequent and carefiA^ 
examination; for if any of the liquor is allowed to :«HM^sr> 
here, the ground of the handkerchiefs wS be woMkexwBy 
injured by its operation upon the colour. As the iBvei^'/ 
Hon is recent, and Am <8tudy of practical diemistry rapidly 
advaodng, it is not improbaUe tlu^ some composition^ ef * 
superior ^Sicacy for this purpose, may soon be discoTered. 
The cement tised^ answ^s the purpose tolerably undl,; 
but requires great attention on the part of the person to 
whom the diarge of the press is entrusted. 

*' It has been already observed, that tiie diemieat liquor 
generally employed is a solution of the oxymuriate of lime^ 

*^ The method of preparmg this liquor, was discovered, 
and first introduced into practice, by Charles Tennanly 
Esq. St RoUocks, near Glasgow; and is at present 
unitersally used, by tiiose ^iigaged in the manufactory^ 
The following remarks upon its practical application haire 
been obligingly communicated to tiie writer of this artide, 
by that gentleman ; which he will copy in his own words :— 

'* ' Agreeable to my experiments, a solution of the oxy^ 
muriate of lime, ^f 1,010 specific gravity, decomposed by 
T^h part of its weight of sulphuric acid, of 1,846 sped&s 
gravity (the usual quality of marketable add), is tiie moot 
advantageous preparation for discharging Turkey-rod^ 
and what, I believe, is in pretty general use with tiie trade 
in this quarter. 

'^ * As the oxymuriate acid is but little soluble ki water, 
^en disengaged from its combination with tiie hme, tlie 
sooner it is used, after its separation by the sulphuric^cid, 
the better; and this is done, by simply filling the types 
with tiie solution, and allowing it to remain in them for so 
many minutes as proper3 until the discharge is effected. 

^^ ^ When the discharge is completed, the acid liquor must 
be carefully washed out of the t3rpes, previous to their being 
removed from their hold of the cloth.' 
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'' It is hardly neec8s«ry to observe^ that the word types, 
tkBbA by Mr. T^vmant, refers to the perforated tubes fixed 
M &e cover xsi the press, and previously described in the 
Mechanical part of this article. 

^ Some aheimtions in the construotioii of the presses has 
been, very lately, introduced into some of the manu&o- 
tories. The chief difference from the press described, 
ooosisti in preteing down the cover by a great weight, 
instead of the action of the screws Water has been used 
to give this weight ; and is raised into a trough upon the 
cover, by means of a forcing-^pump, when the pressure is 
to take place. This may certainly press more equally over 
the whole surface of the cover, than a screw, which acts 
only upon <»ie point; and, in this particular, tnay be an 
improvement. Few of Aese presses have as yet been used ; 
imt those which have, are said to answer very well** 



XVI. — On the Injuries sustained ly Patentees, from the 
Misrepresentations of a Zo/e Anonytnous Joiumalist. By 
Mr. John Barton, Engineer. 

Sir, ASte 44, Seward Street, Goswett Street, July 17, 1833. 

I CANNOT but compliment you on the very proper reply 
you have made in your last Number, to the gross attack of 
an Anonymous Journalist ; in which you have not only com- 
pletely exposed his ignorance of the process he saw per- 
formed, when he was deluded into the belief that skeet-iron 
was welded at a red-heat ; but you have also managed to 
extract information for your readers, from his illiberal com- 
moits upon your Article ^* On Soldering Sheet^Iron with 
Casl'IronJ* 

I have however, in common with other Patenteesi, 
much more serious causes of complaint against him, for .the 
very imperfect manner in which he has published, in a 
Journal in which he is concerned, extracts from the Speci- 
fications of our Patents; aftd, more especially, for the male- 
voknt observations he has chosen to make upon them ; by 
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.which j us far i as lies in his power, he endeayours to de- 
prive us of that remuneration which, we are fairly entitled 
to from the public, for affording that accurate informatioii, 
on the nature of our improvements, which we are bound to 
.do, by die conditions of our Patents : and we think that he 
is certainly Uable to damages, in any actions which mi^t 
,be brought against him for such injuries. 

In my own case, I have to complain^ that, in the puUica^ 
tion of my Patent for " ImprovemeHts in Propelling^' ani in 
the /Construction of Engines and Boilers applicable to Pro^ 
pelling, and other purposes,* he has only published three of 
tiie ten drawings in the Specification; and those in such 
an imperfect manner, that they by no. means convey an idea 
.of the nature of the improvements. Nor is this all; foi; in 
addition to these misrepresenta^tions, he has given his own 
opinion respecting them ; his qualifications for which you 
will be better able to judge of, when I have stated the 
nature of my complaints. 

In order that you may form an idea of his misrepre* 
sentations, I send you my Specification ; from which you 
will see that he has merely given the cross-section of my 
steam-engine boiler, and that in so imperfect a way, that it 
is quite impossible to construct it according to his shewing; 
and for want of the side-section, it cannot be understood. 
He also gives a very bad figure of my Uft-pump with a hoU 
low bucket-rod ; which T should have been ashamed to 
bring before the public in such a shape. He has also shewn 
a section ofwhat he calls ^^the chamber of a forcing-pump/' 
but which I term an " engine for raising water, or other 
purposes, and well adapted for a fire or blowing-engine:" 
and here he has entirely mistaken the nature of its con- 
struction, by making the fixed parts moveable^ arid the move* 
able part fast ! I cannot, however, make myself well under* « 
stood, unless by references to Figures.* 

* In order that our Readers may fully understand these variations, we 
shall copy the Figures of the Specification, and those complained of, in 
^Jate IV ; aiid(,]ie Speci^cation itself in the following Article.^— EoiTO** 
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Siii^Iy, Sir/these things idte hot to be eoratintted wit& 
ilipuftityl The preseVit Editor of the work in question, 
and who; I conceiir^ was the late Anonymous Editor^ I saw 
yesterday: fcb laid the fault tipon my not Sttding my 
Specificatipn to hin^ as be required me to do by his Circu- 
lar Letter. But as I knew not what right he had to make 
sudi « demand upon'me; and as I had ( ais indeed t alw&ys 
doy and advise other Patentees to do likewisei) made my 
own vellum drawing to be affixed to the Patent Roll*, so 
of course I did not send it to hiin. 

, After manifesting such ign(»rance respiting their con- 
structipn, it is surely too taileh to find the IbUowing ma- 
levoletU ^remarks upon the originality of my inventionSi at 
the close :of his lurticle. 

' " The respective advantages of these inventions are not 
pointed out in ihe Sp^ification ; and we are not sufficiently 
awao'e of their superiority to inform our Readers upon that 
subject : As to the originality of the plans, we cannot but 
consideiC them slight — ^very sUght variation^ from other in- 
ventions which hi^ve. been long before tiie public'* 
' I believe the feLCt to be, that the Journalist had suffered 
himself to be made a tool ofj by certain interested indivi- 
duals, who found him an apt subject to be imposed upon ; 
and that they made him utter tiieSe opiidons : — this, at leasts 
is the most favourable construction v^ich can be put upon 
such conduct ; — for, if not owing to such instigations,' it 
must be attributed to wcnrse motives. 

I am. Sir, your most obedient servant, 

T. GiLxi, s$q. Jn^ Barton. 

* However accurate the paper drawingi sent in by Patentees may be* 
jet, as their patents must stand or fall by the eopiee «n veOumy so it be- 
hoves them to $ee that these are eerrect alto : and, as they sore always made 
at their own expense, we reeemmemd thai they ke/urniehed ly lAcMStkwf, 
te ensure their accuracy ; as they can have no contioul over the artist 
employed to make them for the Enrolment Office. 

■ 
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.(ofFalcm Square, in the City ofjjmdont Engineer;: /$ir 

certain finprgvements in PropeUing, and in the CkmsMkut 

iion oj Engines and Boilers applicable to PropeUingt 

and other Purposes^r^fiated May 1.5j 18S0. 

; WITH A. FLATS. 

I db« said John BArtok, do hereby deolanre, that the iia« 
Inie of my said inventioni and the nuuMoev in which ^^ 
in. to be perfetsned^ are particularly deambed and asec^ 
tained in and by the drawings hereunto annexed^ and the 
fbllowing descripti<m thereof^that is to say ; My inven- 
tion, as it respects bdlers, is in their ccmstruclion of a 
itrong figure; fOfd to make the flue for the fire and em^ei, 
so as to expose a large surface of fire to the fluid, thafr the 
heat may have to ascend as much as possible^ in every 
part I can, to act against a part of the bcnler where there 
is water adjoining ; and of such a shape^ that they may 
work without any surrounding brick-w^Mrk, if desired^ as 
shewn in Figr 1, (Plate lY.) end-view; and Fig. 2^ a side-* 
section, aa^ shews the fire-place; bbf shews ^the form 
and situation of the flue} wluch|goes firom Ihe [fire-f lace 
^a, and then ascends to the cross-flue 2i 1^ from which it 
ntums, towards the fire-plaee) tab 2^ when it returns 
^ound the pipe Cy whieh is full of Water, and divides the 
flu^; whence itgoea towards the> chinmey or pipe/^S, 
where the smoke goes. away. 

Fig. 3 is a side section of part of a pump or engine^ 
with a hollow rdd whidi I claim as toy invention t it answers 
both for the pump-rod and rising-main ; for the water 
ascends in the inside of the rod, connected, at top, by a 
jdini^ or any other method, to allow the water to run ofi^. 
Ilg» 4 shews a section of a cock in the cylinder-cover o£ 
tbfe engine, for feeding it with grease, oil, or any other 
fluid, without admitting air ; or, as at Fig. 5, it may be 
used for feeding an engine with water, as it answers the 
purpose of a double-cock : these may be made to revolve 
by machinery, so as to give the exact supply required ; or 
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\fe' tna^e to rise and Mi^ with a float in the boiler; and 
inay be used for various other purposes. The chamber 
n{iU3t be made larger or smaller, according to the use in-* 
tended, or quantity of fluid required 
. Fig, 6 shews the cylinder-Ud> and top of tlie cylinder ; 
with the cock Fig. 4, shewn on a smaller scale. 
. Hg. 7 shews the end-section of tny engine, for raising 
water, or other purposes; and is also weH adapted for a 
fire- or a blowing-^engine^ as it works with little friction • 
and hms a tendency to improve by use t-^it is shewn with the 
fan or piston (which is metallic) going towlirds the left ; 
on which side it is forcing the water up ; and the upper 
valve is open on that side : and it forms a vacuum on the 
other side, shuts the top valve, and opens the bottom valve 
to the suction ; so that these valves act alternately, and 
raKse water both at the raising and depressing of the 
handles* 

Fig. 8 is a view of the segments of the metallic pistoti or 
ian, which are pressed against the diameter and ends of the 
•cylinder, or working-piece of the engine, by the springs. 

Fig. 9 is an end view of my wheel or drum, made hollow 
ms far as the dotted lines, for propelling or other purposes : 
it must be air-tight, and buoyant ; and its advantage is, that 
it has the tendency of keeping at the proper depth in the 
water, so that the paddles act with the greatest effect* 

Fig. 10, an end view of dkto. 

References to, apd Remarks upon, tlie Additional Figures 11, 
12, and 13, of Plate IV. By the Editor. 
Fig. 11 is the defective representation of Fig. 1, com- 
.plained of by Mr. Barton; in which our Readers will see 

most material deviations from that figure : for instance, in 
, the original figure, the curved representations of the flue 
; terminate on each side in descending parts, which are firmly 
; secured, by rivets, to the cylindrical body of the boiler; 

whereas^ in Fig. 11, they are shewn as mere arcs of circles . 
. And ia wh»t manner they could be firmly imit^d with tfce 
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cylindrical part of the boiler is left for conjecture, fig. 
12 is intended to represent Fig. S of the specification; 
but differs most essentially from it^ in the form of the hol- 
low pump*rod. In Fig. 13, however, the greatest deviations 
from the specification will be found : this is pretended to 
represent Fig. 7 of the specification : — and we shall further 
shew the misrepresentaiions he has made of this part of the 
specification, by quoting his own words ; as follow : 

** Fig. 7 (in our Plate it is Fig. 13) shews a section of the 
chamber of a forcing-pump, in which a is what is commonly 
called the suction-pipe ; b^blj b2^ia the chamber ,* c, andrf, 
are fans acting as pistoris ; «, and^ may be supposed to be 
the levers, or arms, which work: the fans. Upon the right- 
hand lever being depressed, as shewn in the figure, the 
valve, or clcuiki df, will open, and die water flow through it 
into the right-hand space of the chamber, b 2. Upon the 
left lever, e, being depressed, the fans will alter their situ? 
ation, the clack, d, will close, and the clack, c, open, by 
whicli the water will flow through c, into the left-hand part 
of the chamber, i 1 ; at the same time, the water, which occu- 
pied the right-hand side of the chamber,^ 2, will, by the 
fan, d, be forced out through the dack or valve, h, then 
opeQ, and pass into the breecheS'pipe, i, L Another stroke 
of the pump (that is, by again depressing the lever, ^) will 
bring the fans, c, and d^ as sejen in the figure, and force out 
the water from the chamber, b 1, through the clack, g, into 
the breeches-pipe, i, i. Thus the water accumulating in 
the breeches-pipe, becomes forced up into the air^^vessel, j, 
in which the elasticity of the air, acting upon the Water, 
ejects it with considerable force through the exit-pipe, k, 
and thus the apparatus may be used as an engine for ex- 
tinguishing fire, &c.^ 

The Reader will observe, on referring to the specifica- 
tion, that the division of the chamber into the chambers 
£1, and b 2, is the invention of the ^Tion^mot^Jbz^na/i^^: so 
also are ik^fans^ there being only one in the specification, 
and that working above ; whereas he has shewn two work- 
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ing below. He has ulso converted the working-fan or 
piston above, into a fixed division-plate ; and chimged the 
two plates below, which separate the suction-pipe from the 
chamber, into two working-fans or pistons^ acting in the midst 
of the sandf gravel, &c. brought up with the water ; instead 
of one only y working above, and out of the reach of those abrO" 
ding substances, as shewn in the specification. As for the 
segments of the metallic piston or fan, described in the spe- 
cification, as being pressed against the inside of the cylinder 
by the springs, he has entirely omitted to mention them. 

We really are surprised at the alterations for the worse 
which the Anonymous Editor in question has dared to 
make in the figures and descriptions of the inventions ; and 
still more so at the arrogant manner in which, after thus- ex- 
posing his ignorance respecting their construction, he has pre- 
sumed to pass judgment upon their advantages and originar 

lity. ,,,^,^,,,=,,____ 

XVIII. — On the Culture of the Beet, in France, for the Ex-* 
traction of Sugar and the . Nourishment of Cattle. 

[Continued from p« 65.] 

Of the seed of beets in general, (the yellow and red, 
4th and 5th varieties,) that which comes from Castelman- 
dary is the most esteemed. There is really a remarkable 
difference the first year that it is sown ; but this difference 
diminishes year after year, till at length it is lost entirely.* 

Sd Sub-variety — ^Is small, yellow, shaped like a carrot, 
has yellow petioles, but is never cultivated. 

4/A Sub-variety — Is yellow exteriorly, and white inter- 
nally ; tapering, rounded, has white petioles, and a rather 
saccharine juice, but its culture is not very profitable. 

It results from this enumeration, that, amongst all these 
varieties and sub-varieties (of which many more might have 

* It appears that seeds collected from a warmer climate arrive at more 
complete maturity, and acquire a greater vital strength. M. Vilmorin 
Andrieux, a very respectable seedsman of Pads, receives seed from Ca». 
telmandary every year. From him, all the varieUes, and the greater 
part of the sub- varieties above mentioned^ may be obtain'ed. 
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been given) » two only can be cultivated for the purpose 
of extracting their juice; which are those comprised under 
the Numbers 2& 5; and of these, Number 2 is generally 
preferred. The finest seedrhearers* must be carefully pre-^ 
Served. It is necessary to examine attentively, if there are 
any red or pink veins visible in the petioles of the leaved 
or their necks, and that they do not indicate any tendency 
to change the variety ; but, with all possible care, some of 
the sub-varieties which we have described, or some others, 
will occasionally appear. 

The beets are dug up as soon as they have attained their 
fiill size ; and even a fortnight before, they begin to take 
them up, as wanted. The second variety (the heta alba) may 
be treated in this manner for three months ; and they yield 
much more sugar than when they are dug up a long time 
after they have attained perfection^ and still more if they 
have been housed. 

Soil. — If it is of importance to choose the seed of those 
beets which are most j^roper for the manufacture of sugar, 
it is still more important that they should be sown in a suita- 
ble soil. In fact, whatever may have been the variety sown 
in a soil which is too dry, the beets will be small and hard^ 
contsdn but little juice, and be difficult to rasp : if the soil 
contains a great quantity of flint, chalk, or gravely the beeti 
will be ill-shaped, and composed of a great number of small 
ittdicles; which are all loss, as they must be picked off; 
and we consequently obtain but little juice from the 
beets: if the soil be too moist, it may happen that the 
seed perishes, and never shoots at allf ; and if the 
beets do appear, they grow too fast, are extremely aque- 
ous, and but little saccharine. It has been imagined, that; 

* The cultivators call those seed'bearers^ which are replanted, to he 
left to ftm to seed the second year. 

f It is very requisite to seize the most favourahle time : after a little 
imin, which has slightly moistened the earth, we are certain that the sow« 
ing itrill be successfuL Sometimes endeavours are used to remedy this 
dc^ciency, by steeping the seed ; but this practice is prejudicial ; many 
Inconveniences result firom it, and, among others^ it tenders the seed mord 
liable to be attacked by insects, which destroy it. 
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in this case, the same quantity of sugar might be foun^i 
though diluted with a greater quantity of water ; but even 
granting this supposition, the extracting of it would be 
much more difficult In fact, I hare always remarked, that 
in Ihe degree that the juice was weak, it produced a greater 
proportion of extractive matters, instead of sugar. The 
strong clayey soils produce another inconvenience ; for 
'even supposing that the beets have come up weB^ and not 
'suffered until they had attained a certain size, either from 
iuimidity or dryness, even then a few hot days are suffi- 
cient to harden the surface of the soil so as not to allow of 
any more growth in the tops of the plants ; the plants wiU 
be in a manner strangled ; and whatever favourable cir- 
cumstances may occur afterwards^ they will never regain 
their vegetative powers. 

In a soil where tJie vegetable eartli is not -sufficiently 
deep, or where the digging or ploughing has been shallow, 
the lower extremity of the root, meeting a hard bottom, 
will be arrested in its progress, and wiU shoot upwards ; 
the root becoming ligneous, and green in that p«rt which 
is exposed to the air*. 

A proper soil for the tiseful cultivation of the beet, in 
regard to the extraction of its juice, must be sufficiently 
light to promote the growtii of the plant; it must also be 
deep, and not stony, so that the principal root may shoot 
perpendicularly downwards, without meeting with any ob- 
stacle : it must not be susceptible of being converted into 
mud with the least rain, nor liable to crack ki dry wea- 
ther. The manure best suited for it, is dung, that has been 
reduced to the state of earth {humus) y whether it be pro- 
duced from animal or vegetable matters : it must not pro- 
duce any active fumes, nor contain any saline matters, f 

* AU the reotfl are sensibly more saccharine in those parts which arc! 
fiirthest from their tops ; and this effect is much more distinguishable 
when the land producing ^em is light. 

'I' I have obtained, as well as many other manufiicturers, who have 
operated upon the beet in the vicinity of Paris, a crystallization, which 
contidned as much sait-petre as sugar ; and as these two subftances are 
▼erj difficult to separate in the* large way, on account of their solubility 
in water being nearly equal, a double loss results from this circumstance. 
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Themuu^n^um^ of useful produce from beets has been 
obtained firom old meadows newly broken up, andintiie 
two or three first years which have succeeded the taking 
up of trees, and when leaves and chips of wood only have 
manured the soil Thus we see that the physical qualities 
of the soil concur much more than its chemical properties 
to produce good beets. In hot, pure sand placed under 
those circumstances, in regard to heat and moisture, which 
are the most fitvourable to the growth of beets-r-will pro- 
.duce a more excellent and saccharine juice than, probably^ 
the grei^ter part of those grown in mixtures, i^itber of 
lime, clay, or .flint, and in which the various manures 
known should have been purposely combined. 

Mode of cuUure»^It has been long thought, that, in 
order to obtain the best beets, and in large quantities, the 
soil should be^^nged every three years: but it has been 
lately proved, that, in a good soil, the beets will yield an 
excellent product, for many years together, and without 
any other manure then their own leaves, left upon the land 
after, taking up the roots : nevertheless, if we would derive 
the greatest possible advantage from the land, — ^and profit 
by the cleansing it receives from the second turning up of 
the ground, which beets require, for their culture to be 
profitable,-— a rotation of four years produces the best re- 
sults. The fiurmers might let this fourth year to the ma- 
nu&cturers of sugar: and the former would have the ad- 
vantage of their land being enriched, without expense of 
dung, or the loss arising from being left fallow ; and the 
latter would be, by this means, also freed from a conside- 
rable expense in the purchasing of land and cattlef. The 
rotation may also be e£fected, with advantage, in the fol- 
lowing order ; viz. barley, clover, wheat, beet, &c. We 
obtain still greater advantages from cultivating, in succes- 

* Fifty thousand kilogrammefl per hectare. (The mean product ia 
iron 20 to S5.000 kilogrammes.) 

t M Matthew de Dombasle has particularly inaisted upon this point. 
See . '* Faiit ei ohservaiUmi tur la culture ei la /akri^tion du nicre de^ 
U^UraveB^^^'^j/nnaks d* Agriculture* 
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Bion, wheat, beet ; . wlfeat, barley, dover. , It has been com* 
pletdy proved, that land cultivfited by introducmg crops 
of beet alternately has been the mQst productive in com, 
oAer circumstances being equaL M. Chaptal says, ' in a 
very interesting Memoir on the beet* : '^I allow the leaves 
to remain on the land, sow com upon it, and harrow them 
in the usual manner ; thus, my harvest of beets is an in- 
termediate one, which does not deprive the estate of one 
single grain of com.*' 

. In very light soil, one ploughing is sufficient; but, in 
general, it is necessary to loosen it twice, and to give it 
such dressing ad may be required to fulfil the conditions in- 
dicated: it is indeed requisite, in certain compact soil, to 
plow it three times. 

Sowing the seed for beet. — It is sown in the latter end of 
March, choosing as favourable a time as x>ossible (see 
above). The most simple method of sowing the seed of 
the beet, or indeed any other seed, is what is called. the 
hroad-^ast. This, is also the preferable mode when we 
cannot procure good sowing-machines, or when the price 
of hand-labour is not very considerable. This mode of 
sowing presents the following advantages : The beets pro- 
duced from the best seed, are, as it were, placed by chance 
in tiie most favourable circumstances, that is to say, in a 
proper depth of soil, and of the requisite humidity, to pro- 
duce the most vigorous plants ; and they will be easily pre- 
served, when, at the first thinning we must clear away, or 
draw out the excess of the roots, according to the quality 
I of the soil We are certain, that the roots which appear 
the best in their first stage, will also be those which 
win produce the most sugar, and that in a very conside- 
rable degree. 

In large establishments, it is much better to employ a 
sowing-machine, drawn by a horsef. The advantages of 

• * Read at the sitting of the IubUIuU^ the S3d of October, 1815. 

t The great cultivators of the beet have generally adopted this me. 
thod, with some few modifications s it is iised in the environs of ^aris, 

particularly 
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suffered in any way. It is now well known^ that we must 
not, in any case, strip the beets of their leaTes, during.the 
course of their vegetation. The profit obtained by making 
use of. the leaves is more than counterbalanced by the in» 
Jury which the beets sustain from the least wound. 

Taking up and preserving the Beets. — Beets have gene- 
rally acquired their perfection, and are completely mature» 
towards the end of September, or in the first days <^ 
October : this is, however, rather too soon for the southern 
parts of France ; and too late for the more northerly parts. 
From the moment that the beets cease to increase by re- 
maining in the earth, they must suffer, by an alteration in 
the sugar formed ; as may be remarked in all annual vegeta- 
bles of a saccharine nature* : they must then be taken up; 
. and there is no better time, if they are intended exclusively 
:for the feeding of cattle. It is not exactly the same, if 
they are intended for the extraction of sugar : in the latter 
case, if the labours of the field can be rendered indepen- 
dent of the manufactory, yhich depends entirely on locality, 
(such as, the mode of culture in that part of the country, the 
expense of labour, &c. &c.) it would be highly desirable 
to commence the manufacture a fortnight before the entire 
maturity of the beets, and to continue it during the taking 
them up. By this practice a great advantage would be 
obtained ; for, if we could work in this manner for three 
months, whilst the whole of the raw sugar was made, we 
might be sure of obtaining a much greater quantity than 
could be had by usiiig the best methods of preserving the 
beets for five or six months. But, as this is not. possible, 
and they have not the means everywhere of manuiiEtcturing 
the sugar at the moncient of taking up the beets, as that 
would increase^ the expense too much; so a part of them, 

* I have, neyertbdessy preserved beets from one year to another, and 
they even contained more sugar in the month of February following 
than at first : but then I covered them with a large quantity of earth 
(about 33 centimetres), so that they might not vegetaf;e« In fiict, i^ 
after they are uncovered, they begin to grow, their saccharine quality is 
totally exhausted. 



' for the Extraction of Sugat^, ^afc^ '-^ t^ 

^ leftst, must generally be kept in stol^efi ^ It id tfaerefoie 
very deisdrable to fitid the means of preserriiig them perfect; 
but it has been proved, that, among the numerous^ methods' 
which hare been resorted to, no one has attained tfiis end.> 
We will liext point out the principles on which we mus^^, 
set, to retard as much as possible 'tibe alteration of iJie- 
juice contained in tfaebeet-roots ; we wiU then say a word 
or two on ihe mc^ans employed; and .finish^ by pointing 
out what experience has demonstrated to be the best. 

Vegetation must on no account continue afteif taking up . 
the bieetSj because 'that 'always proceeds at the expense of 
the sugar : the beets, likewise, must be wounded as little as 
possible, or their skin^ cut; for in every part where or- 
ganization is destined, the vital^ energy ceases^ and fer- 
mentation commeiiceef : these changeAi fellow each other in 
rapid succession, and the alteration is quickly communi- 
cated to the surrounding parts. As it is impossible^ how- 
ever, to avoid all fermentation, the heat produced must, at 
any rate, find a 'free vent: -for if it should accumulate, 
the effects of these partial fermentations, augmenting by 
degrees, would so6n be communicated to the whole mass f 
and even in the first stage, when they are not visible in the 
outward appeiirance of the beets, there remains no longer 
any ^ crystallizable sugar in them, and in a very short 
time they entirely perish. We must also carefully prevent 
their being attacked, in the slightest degree, by frost. In 
such case, the water which they contain increases its 
volume by becoming solid, bursts all die vesicles' which 
contain their juices, and their organization is completely 
destroyed. The ice formed, it is true, opposes all tendency ' 
towards fermentation ; but when, afterwards, the tempera- 
ture begins to rise, the juice issues from the torn fibres, 
and thus, left to itself, ferments, in a few minutes, and all 

t We should always endeavour to make use of the beets as quicklj a» 
possible, and store as few as we can. Four months appears to be the 
longest time this treatment can be continued, without hazarding the 
chance of a very considerable loss in sugar. 
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tbe 'migar is then 4ecoiiip<>sed« finally, we must prevent 
any damp beet-roots from being placed amongst them ; be' 
QHuse the water^ being charged with soluble vegetable 
matter, puts the whole mass into fermentation*. 

The experiments on preserving beet-roots, as well aa 
seed, have been too numerous fpr us to mention \ but the 
principles which W6 have explained trey wethink, sufficient 
to prevent any very, considerable losses being caused by, 
uncertain experiments^ 

' In stedy soils, or high groundi we have succeeded in 
preserving beet-roots for three or four months, by 'the 
following method : Rub them first with the hand, to dean 
them from the. earth, but carefully 9Voi4 cutting or bruis- 
ing them; theii twist off th^ leaves^ to. free the roots as 
much . as possible from their heads, but without wounding 
the roots : range them, thus prepared, in furrows of two 
metres wide, and of a moderate length ; but separatedi, 
ev^ry two and two metres, by a space of twenty centi* 
metres, which must be afterwards filled up with the sandjr 
earth. In the middle of eaeh heap, a hole must be left| 
of about fifteen centimetres wide, for the issue of thfj 
vapours: this hole. is formed by. placing a pi^ce of wood, 
in the heap, whilst it is forming, and withdrawing it aftef 
the beet-roots are arranged. Neither leaves, boughs, nor 
straw, must be placed round the beets (as has been re« 
peatedly done) : all these substances very soon change, and 
concur to spoil the beet-roots* It is sufficient to c^ver 
them with earth, which Js raised into a mound, and 
beaten into such a shape, that the rain may easily run ofi^ 
V One of the methods most in use, and which, with the 
precautions above indicated, generally succeeds, consists 
in arranging the beet-roots in large caves or pits, in which 

• If, during the taking ujf of the roots, rain should come on, it will 
be better to wait till the weather changes, before we continue the opera- 
tion : and, in every case, it is better to spread the damp beets under 
coyer, in. qrder that thejr may be as dry a possible when they ars 
boused. 
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1^ jtemperature caimot be elevated above twehe degrees, 
and never be so loiv as the freezing point t. 
:. It may» probably; be interesting to some, to see the 
expeme of die cukiraticm of the beets, .by different manu'> 
i/ictateTB €f{ sugaur in France, in different situations. 
• Somebf iny correspondents, from whom I have collect- 
ed these observations, and who are very willing that their 
names should appear, are too enfightened, have acquired 
too much experience in this kind of culture^ and are be-* 
tides too honourable^ to have their results suspected : bidt 
slight inaccuracies are inevitable in such appreciations. 



Talle of Comparative Encpenses in Ctdtivating the differeni 
kinds of Beetf in the various Departments of France* 



Rent and taxes . • . 
Ploughing&harrowing 
Manure 

»^ng • ' 

Weeding and hoeing. 

tdung up 

Cartage I 

Preservation • . • • | 

interest of monej, " 

and profit • • » • 



No. i. 



. Total expenses • 
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25 
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No. 3. 
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25 



134 
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/• c. 
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20 
20 



No. 4. 



40 



No. 5. 



.40 
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. . C 10.70 

4.803 • • 



13 
20 

II 
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10,000 



94.80 



5,500 



18 00 



17 05 



1^.60 
18 

10 



95.30 
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/. c. 
15 85 



No. 6. 



20 
15 

• • 
15 
22 
12 

12 
15 



No. 7. 



1 



111 



7,750 

to 

10,000 



15tol2 



40 
30 
60 
19 
25 
22 
20 
10 

25 



251 



10,000 

to 
15,000 



25to!7| 



^, + I have preserved beet-roots by arranging them in rery large cares 

'oh a thick bed of coarse animal charcoal, adding, successiTelj, a layer cf 

beets, and one of charcoal ; then another layer of beets, &c. to the height 

of two metres. "Wteii I frithdreW them for use, although they weresome- 

irhat moist, yet they had diminished both in roliime and weight, being 

'• dried by the hygrometdc power of the charcoal : they were, however, 

' ireiy^saccharine; bt/t, by losing their water, the outside d^ins adhered very 

*- doKly, and th6y were T6ry difficult to rasp. The jtiice which I obtained 

firom 



1^ On the Culture of the Beet^ in France, 

Na L-^M. le Compte Chaptal, one of the mamifiictit^ 
rers of sugar from beet, who has most contributed to en* 
courdge this manufactory in France^ both by precept and 
example. His manufactory is situated at the castle of 
Chanteloup^ in the Department of the Indie and; Loiis^ 
near Tours. The extent of his land, as shewn in iihe aboNre 
table, is equal to an arpent, or 4 an hectare. « 

No. % — M. Crespel Ddisse, manufisu^turer at An»% in 
the Department of the Pas-de-CalaiS| and at Channy in the 
Department of the Aisne. He has employed himself for. 
twelve years in this species of manufacture, and. still 
finds considerable profit to result j&om his two manufac- 
tories, which he conducts, with great ability: l^e exdusively 
cultivates the white beet, the variety above described as 
*No. S.- He employs a sowing-machine, and hoes drawn by 
horses. * His calculations apply to a quantity of land con- 
taining 100 rods, of 22 feet. 

No. 3.— M. Lestelle, director of General PrevaVs manu* 
factory near Blois : he established, and ba3 .cpiji^ucied this 
manufactory for three years, with great zeaL He employs 
machines for sowing and weeding. The variety which he 
cultivates is the white beet. No. 2. His calculationi apply 
to a quantity of land amounting to 1,600 square toises, or 
60 ares, or 78 centiares. 

No.4. — M. Masson: his manufactory has been established 
for eight years, at Pont-a Mousson, near Nancy, a.DQpa;rt-' 
ment of la Meurthe : he cultivates the white variety. No. 2L 
The day*s work of land,^ indicated in the table, comprises 
300 rods, of ten feet. in length : he has made some very 
ingenious observations on the culture and treatment of 
beets. 

No. 5. — M . Andre. His establishment is not very dii;- 

^om them, with much trouble, and 1)7 the addition of water during £he 
pressing, afforded nearly as much sugar as I should have drawn from 
them in treating them when freshly taken up. This process, which it 
would be impossible to apply generally, may, nevertheless, contribute to 
clear up the theory of the alteration in the beets ; and may, periiaps, be 
applied to the preservation of other vegetables of more value. 
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tant from tlie last mentioiied; he cultivates the same variety 
d^f beet; and the surface of land pointed out in the table 
is the same. 

' No* 6»-*-M. Orenet PgI4, at Toury, a Department of the 
Eure and Loire: he cultivates his la^nd, entirely by hand- 
labour; and now employs himself in improving his liukure 
and manufacture. 

No; 7. — ^M. DemarCi Ex-Mayor of AuberviUiers, called 
Les Firtus, near Paris* The beets on this plain are now 
only cultivated, as we have before stated, to be sold at the 
Hall, and to cattle-feeders in Paris and its environs, who 
find it very advantageous to make use of this food for their 
cows. The beet-roots sell at SI to SO francs the kilogram; 
and they cost the cultivator, as we see^ from 17 to 25 
francs: but this 8or<^ as before [observed, is not proper 
for the manufacture of siigar. 

We might give the average expense of beets in many 
other establishments, where the cultivation is exclusively 
intended for sugar ; such as that of the Duke of Ragusa, at 
Chatillon, on the Seine; of M. Bernard, at Sucy ; of M. 
Michel, at Villiars's Refining establishment, near M^gny 
(Seine et Oise), &c. ; but this would occupy too much time, 
and die expense of their culture will be comprised amongst 
those already cited* ' P. 

■I r II 111 III ^— *»^i II I ■ . 

XIX.-^Oii BrofiM Statues, and Medals i and <m Cannon^ 

Bells, Vc, 
[Continued from p. 57 J 

Coining of Medals in Bronxe. — ^In order to prepare the 
cast medal for the first stroke of the press, the coiner should 
place it in the dies with very great care. In fact, the out- 
fine being then but just marked by the moulding and cast- 
ing, as we have before stated, the striking is not very easy ; 
but after the first blow, the impression of the dies having 
been received in many parts, Ihe striking no longer presents 
any difficulties^ In three or four impressions, according 
to the model, a medal may be finished^. Between every 

' * One impresriott ift generally effected by three niccenive strolee of 
the press, as is ordiairy coining. 

VOL* IV. It 
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impression^ the medal should be annealed and qti^ich'ed, in 
order to render the bronze sufficiently malleaUe to rise by 
the percussion of the press *• 

We conceive^ that, with those metab which are ttrj 
malleable^ such as gold, silver, copper, ftcf medals may 
be manu&ctured without any preparatory moulding and 
casting: when they place the blank-pieces under the press^ 
'(that is to say, equal-sized circular discs, cut out of 
taminated sheets of either of these metab,) die motecul^ 
being strongly compressed and retained from spreading 
Jiorizontally by the ring or ferule, yield to the piercuSftiott 
-and slide by each other vertically, and thus fill up the bol*- 
Jows in the dies. Nevertheless, although temperlEfd steel 
IS much harder than these pieces, it often happens thitt the 
dies, whether more or less tempered, wifi not resist a great 
number of impressions, and particularly when the r^ieft 
are considerable, and opposite to each other; which .ren- 
iders the manufacture of such medals long and tedioufr$# 
In this case, the dies sitrike for a long time very iiiperfecdy, 
.because tbeir hollows cmly fill by degrees ; and, afte:^ a oer- 
tain number of blows, the metid can no long^ isuiitlRti 
.them without becoming hard, aiml criddng. . Tbd bardiiess 
x)f tiie metal being tiius opposed to the action of the dies^ 

* It appears that, in the annealings the molecules of ilie hrotaze, t^idi 
had approached each other under the action of the press, are hereby 
^xpande^ again ; and hence results a difference in the deil^ty Of th6 
medals. According to the observations of M. de Puymaurin, the densitj 
of the alloy, struck and annealed, ier ffreacter than at its first coming firom 
the mould ; and this density augments to a certain degree ; afiei^ which, 
Xas after three or four blows of the press for instance,} the alteration being 
much less, the density remains nearly the same. 

f Medals 8r6 tnalntifiu^tured of ibe^e metals, at thefbUowiii^ 
Gold medals are an alloy, of 85 parts of copper, and 915 of gob)* 
Silver medals ditto 50 . . . copper, and 950 of mlver. 

Copper medals are without iOloy ; as are also those of plfOina. . 

; ,t The mrn/ber of biotas which mMals irill bear, depends On their r^e( 

which is generally proportioned to. tbeir «ize. We may estimate them 

'ds follows : ' 

. , * Irtipcessiona and Blows of the Fre««. 

AnneaHnfa. 

- Medals of 38 lines in diameter, from 5 to Q « • ? from 10 to 13 

.. Medals of.22 ditto * .... 7 to B 14tb 1« 

• Medals of 25 ditto .... 12 to 16 . . . . . tfitb » 
. JlediOs <^ 32 ditto and upwards . .30^to 40 . . . . 9ptol20 

• • • 
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it k abfolutely necessary thajt all the pieces should be pre- 
{Mueed by caatyig, as we have above mentioned; aothatasr 
little as possibjie may remain to be eflfected by the dies*. 

" * {J\> he continued.) 



XX.'^Q^eries, on Artificial Fountains^ isfc. By a CoRjiE- 

Sl^ONDENT. 

AttHngham, near JSTorth fFabham, 
Sir, JVtfjf/btt, Ji^^21,1823- 

Paming, a ^ew days ago, through the Village of Tooting, 
in Sfurry, I was mu(ji gratified by seeing a Fountain^ which 
I was mformcidis perennial^ produced by tiie newly-rdevised 
mode of boring into the earth. The beauty, as well as the 
manifest utility of such an ornament, and which^ if I am 
rightly informed, is not so expensive as the common pro- 
cess of sinking a well and putting down a pump, makes 
me wonder that you have not noticed it in yoor valuable 
Repository. 

You give us, it is true, a great d^ of information, highly 
excellent indeed,' but omit to notice the more humble^ be- 
cause less pretending and less scientific matters ; which, 
however, come moire immediately home ^^ to men's busi- 
ness and bosoms,'*' and tend more directly to the benefit of 
all mankind. How many millions^ for instance, would be 
benefited, by imparting to them an easy and economical 
jn^thpd of n^sfing water^ or, rather, of enabling water i9 rise 
qf\Usotun. accord I 

These, and such as these, are arts of universal utility : 

' ^ W4 see that, in medals of bronse, the action of the press is em. 
ployed to finish their contoun, as well as the minuter details of the 
Impresnons, wBateVier maj be their relief; and the efforts it makes 
are confined entirely to their surfiices : whikt in the ordinary coining 
jo£ piecei <)f pure copper, the number of impressions and annealings 
jiecessaiy, depends both upon the extent of surface of the model, 
tmd the height of its relief ; as the effect must always be greater, in 
proportion to the molecules it has to displace. We may also observ^e, 
(see above) that four impressions are sufficient to finish a bronze medal 
cf considerable relief; whikt forty are sometimes requisite for those in 
copper. 
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and without at all detracting from the real merit of your 
work, I must once more press upon you the propriety, nay, 
the necessity, of devoting some of your pages, at least, to 
articles of this description. We care not whether such 
matters are new or old : all we want is, that they shall he 
practicable and useful. 

I to^k the liberty, okice before, of suggesting thus much 
to you ; and I now venture to urge the same subject again* 
I am very sure, that, by attending to my suggestion, you 
will increase the utility as well as the circulation' of yo}i^ 
work ; and, at the same time, fill up a chasm in our Periodi- 
cal and Scientific Literature, which thousands have long 
deplored. I am, Sir, your very obedient Servant, 

Thomas Qoose.* 

Queries. 
The expense of boring, per foot; 
The implements, and dleir cost ; 
The cost of the pipe; 
, The cost of the external part of the Fountain ; 
The best mode of judging of die depth to which the 

bore must probably extend: 
And any other matters connected with the process. 

P. S. No satisfactory answer has yet been given to my 
Queries, concerning the Book- worm. 



EDITOE% REMARKS. 



We have long had our attention directed to the impor- 
tant benefits resulting from this novel mode of creating 
artificial fountains ; and purpose to lay before our Readers 
-what information we have been enabled to acquire respec- 
ting the method of boring for them, &c As, howevei^, 
we are still deficient in many particulars, for wuit of hav- 
ing had an opportumty of witnessing the process, we shaH 
feel obliged to any of .our Readers who may be enabled 
to afford us accurate information thereon. 

* For the former communications of our esteemed Correspondent, 
see Vol. I. p. 183; and Vol. JII. p. 21S.— Editok. 
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XXI.— miscellaneous: 



On Prison Labour. 

Wb have just been fiivoured by Sir John Cox HippUIey, 
Bart with a copy of bis treatise on the above iii]|M>rtant 
subject^ just published. 

We entirely agree with him in opinion, that it would 
be highly desirable to employ the prisoners in handicraft 
pursuits, whereby they might gain an honest livelihood on 
their discharge from prison; such, for instance, as those 
did who had been employed as stone-masons, and by which 
they became capable of earning eighteen shillings a-week« 

We sincerely hope that his &ars, and those of Dr. Good, 
as to the possible ill-effects of the tread-mills upon the pri« 
soners, may be unfounded; 'as, indeed, the. great mass of 
information hitherto obtained seems to prove: and we 
trust that nothing will happen to cause their removal ; as 
it is utterly impossible^ to employ the himum power, as a' 
mechanical agent, to such great advantfige in any othei: 
way; for even the lazy are made to contribute^ by their 
weight, their due share of acting power; instead of burthen' 
ing the more industrious with the greater part of ike labour, 
as usual. 

As to the proposition of substituting the hand-crank mills 
in their stead, we can only say, that there is scarcely a 
worse mode of bringing the strength tf men into action; nor 
any, hi .which so little good- is obtained from their exer* 
lions ; lind, more especiallyi . when they are employed, as 
shewn in the plate accompanying the treatise, m turning 
single cranks of great length ** it would be much better to' 
divide the cranjk in the middle, and to afford it a proper 
support to turn in ; but stUl more advantageous, to bend the 
two parts of the crank at right-angles to each other, as the 
men would then be able to help themselves in those parts 
of the movement where they have scarcely any power. 
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The rowing posture well deserres to be brought more 
into use than has hitherto been done^ ssnAf next to the 
tread-mill, is the best nu)de^of bringing the human force 
into action. We sincerely wish that our mechanists would 
turn their thoughts to an effectual and convenient method 
of applying it to practice: it is certainly faigUy d^ernng 6f 
a trial* At present, we believe, it is cfaiefiy conJBhed i» 
the diamond-cutters, who actuate their cast-uroh mills, hf 
means of a horizontal lever turning on a fidcrmn at one 
end of it, the power being applied to the other: a con- 
necting-rod, near the fidcrum, communicates tnoCiontot 
crank upon the upright axis of the band^wheel wfaidi 
drives the mills. .. j . > 

This movement is evidently applicable to corn-miOi^ 
and with great advantages over the usual xpe&ods of driv- 
ing the stones ; as there would be no occasion for bevtl^ 
fvheelsf which are so expensive and difficult to construd^ 
and, at best, are attended with a great loss of power from 
friction ': neither would my other toathed-^u/heels be required^ 
as we believe it is possible, in this way, to ^ive the 
stones merely by band-wheels and lands of a suffideri 
breadtlu 

Should, however, the rawing-fosture be objected tp^ it & 
evident that the capstan may be employed to actuate them 
with advantage, though not with so little expenditure of 
human labour as in die former case. 
'' We are isorry to learn, from the ti^eatise, thftt the dd 
Walkif^g'-wheel is likely to be introduced intpjsome'pf out 
Northen;! prisons ; as we eptirely agree with Dr.\GTegory^i 
in his humane observations, that *^ although nothing biit 
necessity can justify the hazarding the lives of men, yet 
the Walking-wheel is attended with imminent danger; an/d 
being n very defective engine^ either without necessity or esy 
pediency, those persons who use them are responsible' to 
humanity for the shocking disasters they, frequently occa^ 



sion.^ 



* Se« his Mechanici, Tol. 11. p. 167. 



HST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Sedl, since June 26, 182^. 

\ To Moncrieffe Willoughby, of Fair Street, Horsley 
Down, in the county of Surry, Gent ; for certain improve- 
ments in tiie construction of Vessels, so as to enable them 
to sail with greater velocity. Ddted June 26, 1823. — To 
be specified in six months. 

To John Green, of Mansfield, in the county of Not- 
tingham, Whitesmith ; for^ certain Machines used for 
Roving, Spinning, and Twisting Cotton, Flax, Silk, Wool, 
or other Fibrous Substances. Dated June 26, 1823. — In 
six months. 

• 

To William Vere, of Crown Row, Mile-end Old Town, 
in the parish of Stepney, in the coimty of Middlesex, En- 
^eeri and Henry Samuel Crane, of Stratford, in the 
parish of West Ibm, in the county of Essex, Manufac- 
turing Chemist ; for their improvements in the manufacture 
of Inflammable Gas. Dated June 30^ 1 823. — In six months. 

To Thomas Woolrich Stansfeld, of Leeds, in the county 
of York, Worsted Manufacturer; Henry Briggs, ofLud- 
dendenfoot, in the parish of Halifax, in the said county. 
Worsted Manufacturer; William Richard, of Leeds, 
fdbresaid. Engineer ; and William Barraclough, of Burley, 
in the parish of Leeds, aforesaid. Worsted Manufacturer ; 
for improvements in the construction of Looms, for weaving 
Fabrics composed wholly or in pa^t of Woollen, Wor- 
sted, Cotton, Linen, Silk, or other materials; and in the 
Machinery and Implements for, and methods of, working 
the same. Dated July 5, 1823.— In six months. 

To George Glymer, of Finsbury Street, Finsbury Square, 
in the county of Middlesex, Mechanic ; for certain im- 
provements on Agricultural Ploughs. Dated July 5, 1 823. 
: — In six months. 

/ To John Fisher, of Great Bridge, in the parish of West- 
bromwich, .in th^. county of Stafford, Ironfounder; and 
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John Horton the Youngeri of the same place, ManufiuN 
turer of Steam-Boilers ; for improvement in the construe*-' 
tion of Boilers for Steam-Engines, and other purposes 
where steam is required. Dated July 8, 1833. — ^In two 
months. 

To Stephen Fairbanks^ of the United States of America, 
but now residing in Norfolk Street, Strand, in the county 
of Middlesex, Merchant ; in consequence of a commumca- 
tion made to him by a certain Foreigner residing abroad, 
for certain improvements in the construction of Locks 
and other Fastenings. Dated July 10, 1823. — In six 
months. 

To John Leigh Bradbury, of Manchester, in the county 
of Lancaster, Calico Printer ; for his improvements in the 
iart of printing, painting, or staining silk, cotton, woollen, 
and other cloths ; and paper, parchment, vellum, leather, 
and other substances ; by means of Blocks, or Surfitce- 
printing. Dated July 15, 1823.— ^In six months. 

To Bennington Gill, of Birmingham, in the county of 
Warwick, Merchant ; in consequence of a communication, 
made to him by a certain Foreigner residing abroad ; for 
certain improvements in the construction of Saws, Cleavers, 
Straw-Knives, and aU kinds of implements that require 
or admit of Metallic Backs. Dated July 15, 18jea-^ln 

six months* 

« • • 

To Sur Isaac Coffin, of Pall Mdl, m the County of Mid- 
dlesex, Baronet, Admiral of the White Squadron inour 
Fleet; in consequence of a communication made tobim, 
by a certain Foreigner residing abroad ; for a certain me- 
thod or methods of catching or taking Mackarel and other 
Fi$h. Dated July 15, 1823. — ^In six months. 

To William Palmer, of Lothbury, in the city of Lon- 
don, Paper-hanger ; for certain improvements in Mar 
cbinery, applicable to printing on calico, or other woven 
fabrics composed wholly or in part of cotton, linen, wool, 
or silk« Dated July 15, 1823. — In six months. 
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XXlh-^Explanalion of the Measures taken to do away tvitk 
the Inconvenience arising from Copper Smoke. By J. H. 
Vivian, Esq. RR.S. ^c. 

[Concluded from p. 90.] 

Results of Experiments, made at the Hafod Works^ by Messrs. 
Phillips and Faraday, in July and August, 1822. 

Iv URPosiTfrom the Catciner Flue y just before the Show^ 

CAamier.— The flue hot; the deposit dry and dusty ; when 

taken out, had the smell of arsenic; heated with blackflux, 

gave faint indications of arsenic ; examined by acid, con- 

, tained no cppper. 

2. Scum from the water at tlie first Shower Chamber, Ore-- 
Calciner F/t^e.-r-Black and acid ; principally metalliq ar- 
senic, but with some white arsenic, and a little sulphur ; 
no copper by nitric acid, or in solution. 

S. Scum from the water of the second Shower Chamber, 
Ore-Calciner Flue.'-^A black portion, as above ; and a white 
portion, almost pure white arseoic. 

4. Sediment from the trough of the first Shower Chamber, 
Ore- Calciner Flue. — Well washed, and the fine black 
portion separated from the heavy sand ; the black portion 
gave, with flux, abundance of arsenic; the heavy sand, 
boiled in water, abundance of arsenious acid, or white 
arsenic. 

5. Water from the trough of the first Shower Chamber, Ore^ 
Calciner Flue. — Contained no copper nor iron in solution, 
bnt abundance of arsenic. 

6. Water from the irbugh if the second Shower Chamber, 

VOL. IV. M 
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Ore-Calciner F/ii^.-— Contained arsenic in solution ; no cop* 
per nor iron. 

7. ff^ater from the trough of the first Shower Chamber^ 
MetaUCaldner Flue. — Contained a little iron, no copper^ 
but some arsenic. 

8. Water from the trough of the second Shower Chamber, 
MetaUCaldner Flue. — Contained more iron, no copper, 
but abundance of arsenic, far more than the preceding. 

.9. Deposit friym the Caldner Flue, cfter the Shower 
Chambers. — Heated with black flux, gave a small trace 
of arsenic : the flue was very cool, and the deposit wet 
and muddy : the deposit, examined by nitric acid, con- 
tained no copper. 



10. Water from the first large chamber , Ore^Caldner 
Flue, taken at the first exit pipe: temperature 112®. — Esti- 
mated both sulphuric and sulphurous acids. 

Haifa pint gave 17.5 grains of sulphate of barytes. 
One gallon contained 37.92 grains of sulphur. 

11. Water from the second large chamber, beyond the 
junction of the two Flues : temperature 65°. 

Haifa pint gave 18.75 grains of sulphate of barytes. 

One gallon contained 40.64* grains of sulphur. 
12i Water from the first Shower Chamber, Metal-Caldner 
Flue : taken at 5 a, m.^^Bridge-holes * open ; no steam. 

Half a pint gave 3.5 grains of sulphate of barytes. 

One gallon contained 19 grains of sulphuric acid. 
This water, not boiled, but treated for sulphuric and suU 
phurous acids: — 

Haifa pint gave 15.75 grains of sulphate of barytes. 

Pne gallon contained 34.24 grains of sulphur. 

13. Water taken at twelve o^clock at night, frmi the same 
chamber ; from the first exit pipe. 

Haifa pint gave 16.5 grains of sulphate of barytes. 

One gallon contained 35.8 grains of sulphur. 

* Of Sheffield's Patent Air-Conduclors in the Furnaces. — Editor* 
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FIRST STEAM EXPERIMENT. 

14. Water taken from the general stream of the trough of 
ike first chamber, on the Metal-Caldner Flue. — The sul- 
phurous acid converted into sulphuric acid, and preci- 
pitated. 

Bridge-holes open : no steam. Temp. 96° F. 
Haifa pint gave 13.5 of sulphate of barytes. 
One gallon contained 29.28 grains of sulphur. 

15. Bridge-holes open: steam on ten minutes. Temp. 
1070 F. 

Haifa pint gave 13.5 grains of sulphate of barytes^ 
One gallon contained 29.28 grains of sulphur. 

16. Bridge-holes open : steam on 40 minutes. Temp. 

IIO^F. 

Haifa pint gave 13.4 grains of (Sulphate of barytes. 
One gallon contained 29 grains of sulphur. 

SECOND STEAM EXPERIMENT. 

The water taken at the first exit pipe of the first Shower 
Chamber, MetaUCalciner Flue.^-The sulphurous acid gas 
was driven off, and the sulphuric acid only estimated. 

17. Bridge-holes shut: no steam. Temp. 113® f. 
Half a pint gave 6.25 grains of sulphate of barytes. 
One gallon contained 33.87 grains of sulphuric acid. 

18. Bridge-holes shut : steam on. Temp. 128® f. 
Half a pint gave 7 grains of sulphate of barytes. 
One gallon contained 38 grains of sulphuric acid. 

19. Bridge-holes open : no steam. Temp. 109® f. 
Half a pint gave 7.5. grains of sulphate of barytes. 
One gallon contained 40.8 grains of sulphuric acid. 

20. Bridge-holes open : steam on. Temp. 125® f. 
Half a pint gave 7.2 grains of sulphate of barytes. 
One gallon contained 39 grains of sulphuric acid. 

LIME EXPERIMENTS. 

21. Lime-water passed six times through the Shower 
Chamber ; after boiling, to drive off the sulphurous acid. 

Half a pint gave 8 grains of sulphate of barytes. 

M 2 
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One gallon contained 43.6 grains of sulphuric acid. 
Sulphate of lime was also deposited. 

22. Lime-water (Cream oflAme) passed once through the 
Shower Trough, without boiling. 

Half a pint gave 10.5 grains of sulphate of barytes. 
One gallon contained 22.8 grains of sulphur. 

23. Water from the first chamber, Ore-Caldner Flue, 

boiled and precipitated by acetate of lead. — The precipitate 

dried, and heated with sulphuric acid, gave fluoric acid in 

abundance. 

SMOKE, &c. &c. 

24. Air from the Ore-Calciner Flue, just before it entered 
the Shower Chamber ; taken to windward. 

Sulphurous and carbonic^ 

acid gases, absorbable VAcid gases . • 10.64 

by water . . . . ^ 

Oxygen . 8.94 

Nitrogen 80.42 

100.00 

25. Air from the Ore-Calciner Flue, Just before it entered 
the Shoiver Chambers ; taken to leeward. 

Acid gases .......... 9.28 

Oxygen 9.66 

Nitrogen 81.06 

100.00 

26. Air from the Flue, after all the Shotaer Chambers. 
Sulphurous and carbonic acid gases, ab- 
sorbable by water 7.22 

Oxygen 13.40 

Nitrogen 79.88 

100.00 

WATERS TAKEN OCT. 1822. EXAMINED BY MR. PHILLIPS. 

27. Water from the first Discharging Pipt, in the first 
Shower Chamber, MetaUCalciner Flue. 

18 grains of sulphur, in the state of sulphuric acid. 
21 ditto ditto sulphurous acid. 

39 totall/sulpbur in a wijde gallon. 
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28. Water from the last Discharging Pipe, second Shower 
Chamber, Metal Caldner Flue. 

10 grains of sulphur^ in the state of sulphuric acid. 
20| ditto ^itto sulphurous acid. 

30^ total sulphur jin ^ wine gsdlon. 

29. Water from the last Discharging Pipe, in the second 
large Shower Chamber ; beyond the junction of the Ore a,n^ 
Metal'Calciner Flues. 

10 grains of sulphur, in the st^^te of sulphuric acid. 
9^ ditto ditto sulphurous add. 

19^ total sulphur in a wine gallon. 

THIRD STEAM EXPERIMENT, JAN. 4, 1823. THE WATER 

EXAMINED BY MR. FARADAY. 

Water taken at ten o* clock at night, from the trough of the 
first c/iamber, on the MetaUCalciner Flue. 

30. Bridge-holes open : no steam. Temp. 76** f. 

A wine gallon gave 14 grains of sulphur ; as sulphuric 

acid = 35 grains. 
23 grains of sulphur ; as sulphurous 
J . •■■ ' acid =s ,46 grains. 
Totals 37 grains of jsulphur. 

31. Bridge-holes open: steam on. Temp. 84® f. 

A wine gallon gave 18«5 grains of sulphur; as sulphuric 

acid = 46.2 grains. 

25.1 grains of sulphur; as sulphurous 
acid = 50;2 grains. 

Total, 43.6 grains of sulphur. 

32. Bridge-holes shut : no steam. Temjf. 77° f. 

A wine gallon gave 55.5 grains of sulphur ; &s sulphuric 

acid = 38.7 grains. 

24.2 grains of sulphur; as sulphurous 
acid = 48.4 grains. 

Total, 39.7 grains of sulphur. 
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SS. Bridge-holes shut : steam on. Temp. 82° f. 
A wine gallon gave 15.7 grains of sulphur ; as sulphuric 

acid = 39.2 grains. 
25.1 grains of sulphur; as sulphurous 
—— acid = 50.2 grains. 
Total, 40.1 grains of sulphur. 

34. Glass, that had been three weeks exposed to the action 
^ the smoke, at a high temperature^ in the Ore-Caldfier Flue, 
in advance of the Shower Chambers. 

Deposit consists of sulphates of copper, iron, and lime; 
a minute portion of alkaline sulphate ; and a little silica 
and oxide of iron : no arsenic. The silica may be acci- 
dental foulness, or it may result from the action of hydro- 
fluoric acid on the glass ; I cannot say which. There is 
but very little action on the glass ; and I cannot say, de- 
cidedly, it is from fluoric acid : at the same time, fluoric 
acid leaves so polished a surface, after its action on glass, 
that it is very difficult, or even impossible, to perceive it has 
been at work. 

35. Glass from the MetaUCaUAner Flue, after three weeks 
exposure. 

The deposits on the sur&ce, that yield to water, consist 
of sulphate of copper, iron, and lime, and an alkali (soda) 
in minute quantity ; and there remain, oxide of iron, a little 
oxide of copper, small quantities of silica and aluminei no 
fluoric oxide, or trace of its action. 

36. Water from the first Shower Chamber, MetaUCaldner 
FZz/^.— No trace of fluoric acid. 

37. Water from the first Shower Chamber, Ore-Calciner 
Flue ; gives the most decided indications of fluoric acid. 

38. Water from the second Shower Chamber, Ore'Cakkier 
Fltie ; taken at the same time as the preceding ; does not 
give the smallest trace of fluoric acid. 
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XXIIL— i< Description of various Scretv^Mills, invented by 
the late celebrated Oliver Evans, of Philadelphia. 

These mills are intended to break down or reduce pieces 
of g}rpsum, or other similarly hard substances, so as to 
render them fit for being ground to powder by the ordi- 
nary mills. 

, These machines are extremely important in the United 
States, where they employ immense quantities of gypsum 
as a manure. They find, that baking the gypsum very 
much deteriorates those qualities which render it so pre- 
cious to agriculture. These mills, however, may, no doubt, 
be applied with equal advantage to break down the baked 
gypsum also. 

In Plate V. fig. 1 represents a vertical section of one of 
these mills, with its screw placed horizontally ; a position 
which experience has proved to be the most advantageous. 

A B is the screw of a machine capable of breaking 
down 4000 pounds of gypsum per hour: it is formed of 
a bar of iron (steeled, of course, on its edges), of d or 6 
inches wide, and one and a half in thickness : the screw is 
about IS or 15 inches long, and makes forty revolutions 
in a minute. Underneath this screw is a strong semicir- 
cular grating, D, formed of iron bars (no doubt also 
steeled on their upper faces) : this grating is placed at the 
bottom of a thick cast-iron hopper. The upper faces of 
the bars are inclined from A towards B, to prevent the 
pieces of stone from slipping too easily before the screw, 
which turns so as to force them towards B. Each bar 
thus forms a cutter ; and the resistance which they offer 
to the movement of the pieces forward, underneath the 
screw, causes the pivot at its extremity to press against the 
steel plate I. 

. The pieces of gypsum ar;e thrown into the hopper C ; 
and are broken by a hammer, until they are small enough 
to be seized by, and exposed to, the action of the screw : 
and, in proportion as the gypsum is broken down, it falls 
through the bars, into a spout K E, which conducts it to 
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the elevator of the grinding-milL The bottom of the 
spout may also be covered with a sieve, which will pennit 
that gypsum only to fall through which has been suffi- 
ciently reduced. In this case, the spout F, which is placed 
underneath the sieve, receives this portion, and conducts 
it to the reservoir of the elevator. 

G H is a fly-wheel on the axis of the screw : this is 
highly necessary, to regulate its moviemeht, and to bver- 
come, by its moTnentum, the resistance which results from 
those pieces of gypsum which are either larger or harder 
than the others ; and, at the same time, to render more 
JEiqual the strain upon the toothed wheels which drive the 
screw. 

Fig. 2, is a section .of another mill of the same kind: 
but here the screw is placed vertically, in a circular hopper, 
sufficiently close below to prevent the passage of the too- 
large pieces of gypsum. The lower end of this hopper 
may be made of thick cast-iron ; and be channelled in such 
a manner, as to prevent the sliding away of the pieces of 
gypsum intended to be broken up. Or it may be well to 
form a pivot-Tiole in a hard stone, to be fixed in the bottom 
of the hopper ; to render the screw dormant ; and to make 
the hopper turn, in its stead, upon the pivot at the lower 
end of the fixed screw; which, as in this case, it will 
close the bottom of the hopper : so other holes must 
be made around it, to allow the ground gypsum to 
escape through them. We may also work these mills 
vertically, with the screw placed horizontially at the bottom 
of a hopper closed below the screw, the screw traversing 
and acting in pivot-holes affixed to the hollow grinder ; 
and, being connected at one end with the moving power, 
the motion of die screw causes the gypsum to advance, as 
it is broken down, towards the opening in one end of the 
stationary grinder ; from whence it passes between the 
grinders to be pulverized, dnd escapes at the other end, 
when sufficiently ground. 

I have constructed one of these mills, vnth which many 



Oliver^ EvANs'5 Screw-Mills. 153 

thousanfd bttishels of gypstUn have been reduced by the 
power of one mion.* Here the hollow circular grinder 
tanied upon ijie fixed iscrew; and, being cokisiderably 
larger and heavier, it acted without any fly-wheeL I sold 
this mill to a person who employed it to gtind chai'cbal for 
a steel furnace and was hi^ly satisfied wi<;li it. 

This screw-mill may be readily made in various other 
forms, and still without changing its principle^ 6r its ceasdng 
to be an excellent machine. The form, holvev^r, which is 
shewn in fig. 1, is^ perhaps, the most convenient for bruis- 
ing gypsum, charcoal, maite in spikes for the hotirishment 
of cattle, colours of diflferent kinds,' minerals, bark, &c. 
It is very cheap ; its simplicity renders it ^highly valuable ; 
it will not require any kind of toothed wheel-work to 
actuate it ; and it is composed of very hit parts, and those 
easily constructed* 

XXIV. — On the Preparation of the Fluoric Acid, and its 
application to the Etching of Glass. By Professor Sil- 

LIMAN.* . 

As we have not seen any notice that this powerful acid 
has been obtained in this country, we will briefly mentiouf 
that we procured it in full strength, during the late winter; 
and, comparing it with. the account given in the Memoir 
in the " Recherches Physico-Ckimiqnes^ df MM. Gay- 
Lussac and Thenard, we observed, with much satisfaction, 
that its progprties fully justify their statement : not that 
we think their researches, or those of Sir H. Davy, needed 
confirmation, but notices of interesting facts by different 
persons, especially in difierent countries, are not without 
utility. 

The leaden apparatus, recommended fori procuring pure 
fluoric acid, we have found so liable to fiision; and, be- 
sides the failure of the experiment, and the loss of the 
apparatus, the fumes are so noxious, and even dangerous ; 
that we were induced to resort to the use of vessels of pure 

* From Vol. VI. of the American Journal of Scienpe and Aria. 
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silver. For this purpose, an alembic* was made of the 
capacity of 16 fluid ounces, with a head and tube of the 
capacity of two and a half; and the tube was made to fit 
accurately the mouth of a silver receiver, of the capacity 
of three and a half ounces. The latter (see the apparatus 
represented at fig. 3 of Plate V.) was made in the form 
of a bottle, and furnished with a silver stopper, ground so 
as to fit air-tight ; it being intended to serve both as a re- 
ceiver^ and as a containing vessel for the acid ; thus ob- 
viating the necessity of transferring it to another vesseL 

Two ounces of very pure fluor spar were introduced 
into the alembic, and four ounces of sulphuric acid were 
added : — there should be no excess of acid, lest it should 
attack the silver. The whole apparatus was placed under 
a flue ; the receiver was kept cold by ice ; and a few live 
coals being applied beneath the alembic, served to disen- 
gage the acid, which was condensed in the receiver, without 
the aid of wcUer. 

An ebullition was soon heard in the alembic ; and occa- 
sionally^ there was a pufi*of dense fluoric acid vapour from 
the mouth of the receiver, which, to avoid explosion, was 
allowed to remain a little loose around the tube. We did 
not measure the acid which we obtained, but judged that 
it was about one ounce in quantity. 

The fiimes that occasionally broke out from the appara- 
tus instantly and powerfully corroded some articles of 
glass that were near ; and the contact of them with the 
skin or lungs was most anxiously avoided. For this pur- 
pose, the hands were covered with very thick gloves ; and 
the acid was never poured from the bottle, except under 
the flue. 

Whenever the bottle was opened, a dense cloud of white 
vapour appeared : and when a drop of the acid was al- 
lowed to fall into water, it produced much the same com- 

• The alembic was made thick and heavy, and furnished with a silver 
cap» so that it might be used without its head, as a large crucible. 

The cost of the entireapparatus, alembic-head, tube, cap, and receiver, 
was about sixty dollars. 
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xnbtion and noise as a red-hot iron^ exciting great heat and 
ebullition. A few drops, placed in a small concave cop- 
per dishy instantly inflamed potassium^ which burned with a 
bright light, and was immediately dissipated* 

A drop of the acid, let faU into a dry wine-glass, or upon 
a dry glass plate, promptly corroded and dissolved the 
surfkce, with as much energy as sulphuric acid acts on 
potash. 

For the purpose of procuring an acid adapted to the 
purpose of etching on glass, the experiment was repeated; 
widi this difference, that half an ounce of water was placed 
in the receiver. This acid, however, proved too powerful 
for this purpose, as it corroded and destroyed the varnish* 
used to protect the glass. When it was diluted with three 
or four parts of water, it acted in the happiest manner. 
Plates of glass being properly prepared with the com- 
position of bees' wax and turpentine, and surroimded at 
their edges by rims of the same substance, were perfectly 
etched in the course of a minute or two. The progress of 
the corrosion,. in the parts denuded by the etching-needle, 
could be distinctly seen. The same portion, of acid, by 
pouring it from one plate to another, served to etch several 
in succession; and indeed, with this active agent, even 
when largely diluted, it is necessary to be very much on 
our guard, lest the corrosion go too far, and attack the 
plain parts of the glass. 

In this manner, the rich and beautiful picture repre- 
senting the Oto Council, as delineated in the Atlas illus- 
trating the narrative of Major Long*s Expedition, was 
elegantly etched in two minutes. 

We have, for a course of years, tried many experiments 
upon the etching of glass by the fluoric acid vapour, and 
have usually succeeded more or less perfectly; but we can 

• The common en^aver^s varnish is very apt to be destroyed, even 
by a very weak acid ; but we found that the varnish recommended by 
MM. Gay-Lussac and Thenard, made by melting together common tur- 
pentine and bees* wax, formed a perfect protection, while the acid was of 
' proper strength. 
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bonfidenltly recommend the pure diluted add, as being en- 
tirely superior in energy, neatness, and ease of manage- 
ment. Aithougb tibe strong acid is violent and dangerous 
in the extreme^ and shotdd by no means be allowed to 
touch ihe sldn, either in the fluid or vaporous state, the 
diluted acid may be managed with ease and safety. Still, 
a pupil, who incautiously dropped some of the latter acid 
upon his hand, experienced inconvenience for six weeks-— 
that period having elapsed, before the sore was healed. 

Itis proper to xemark, that whenever the acid was poured 
from the Teeeiver, the latter was firmly grasped by ton^ 
of a peculiar construction, in order to avoid the danger of 
having the liquid come into contact with the hand. 



XXV.— Q« Improved Economical and Portable Boilers. 

By the Editor. 

Upwards of i:en years since, the Editor purchased one of 
the late Count Humfbrd's portable tin boilers^ for heating 
<a very small quantity of water by a spirit-lamp used for 
"shaving, Sbc. It was about three and a half inches high, 
and two Und a quarter inches in diameter; but this space 
was chiefly occupied by an inverted tin vessel, forming a 
jiollow space or cavity beneath, to receive the flame of the 
■spirit-lamp, which cavity was two inches high, and one inch 
and seven-eighths in diameter ; so that the water was 
merely contained in a flatt^ied part made on one side of 
the inverted vessel (to permit the razor to be dipped into 
die hot water), and in the remaining space around the 
cavity between it and the sides of the boiler, together with 
that which could be held above the flat top of the cavity. 
The flame of the lamp, after filling the cavity, descended* 
and surrounded the outside of the boiler ; being confined 
by an external casing of tin which descended half an inch 
below the bottom of the boiler, and surrounded it, leav- 
ing a space of about an eighth of an inch wide around 
the boiler, for the heated air to pass up, which escaped 
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through a numher of holes made around the upper part of 
the external casing. 

The Editor however found that a very great loss of heat 
was sustained in this arrangement $ as the coat oftin^ on the 
outer casing, melted, and ran down the sides all around. He 
then thought of surrounding this casing with another,leaving 
a space between them^ and thus forming a ring-lmler around 
the central one, with the hot air passage^ as before. In this 
way he found that the same quantity of spirit of wine tvould 
heat twice the quantity of water that it did before the altera-^ 
tion was made^ He next filled up part of the cavity with 
a hollow cone, which was also filled with water ; and the 
lower part of the cone presented itself immediately withiii 
the flame of the lamp, and the water in it became hot con* 
siderably sooner than the rest of the water* 

Finding such advantages to atteikl these new arrange* 
ments, he next had an apparatus constructed resembling 
that shewn in Plate VI. fig. 1 ; which is the very reverse 
of Count Rumford's. In these boilers^ a short pipe ex- 
tends from the inner boiler to the outer one ; so that by 
pouring water into the former,* the latter is also filled. Oi 
these improved boilers he made several for various frien/^ 
which afforded them great satisfaction. 

He frequently employed the lower part or basis of his 
pumice-stone furnace* y wkh a <Jiarcoal fire in it, lodged in a 
hemispherical cavity only two and a half inches in diameter 
and an inch and a half deep, (which fire is readily kindled, 
by directing the flame of a candle upon the charcoal with 
a blow-pipe,) in place of the spirit-lamp ; — and with great 
advantages indeed, in respect to economy in the ftiel, and 
the facility of keeping the water hot for any length of 
time. 

This new construction of the boilers also afforded him 
the opportunity of very <;ommodiously packing in the inner 
l)oiler^ a tin bottle, to contain spirit of wine for tbe supply 
c(f the lamp, furnished with a screwed cover toits neck, made 

*' This furnace is described in Vol. I. p. 461. 
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water-tight ; and abo of adding a very useful tin cylindri* 
calvessel, three and a half inches high^ and two inches and 
a quarter in diameter, to the apparatus, which is carried 
(when inverted) in the outer or ring-boiler ; over which 
shuts the shallow vessel shewn upon the top of the boiler 
in the figure. 

The boilers are supported, at a proper height above the 
lamp, upon three stout wire springs, two of which are 
shewn : these slide in the space left around and between 
the inner and exterior boilers, for the heated air to ascend in. 

The spirit-lamp is made of tinned copper : it has three 
cotton-wicks ; and, provided the alcohol has a little water 
in it| they will last a considerable time, without being con- 
sumed. 

A cylindrical box shuts within the base of the lamp, and 
is a convenient receptacle to contain the apparatus and 
materials for obtaining fire and light; such as, either com- 
mon or German tinder, a steel, flint, matches (either 
the common ones, or, which are better, cotton threads 
drawn through melted sulphur), spare cotton wick-yam 
for the lamp, a wax candle, &c. The oxygenated matches 
and acid bottle may also be substituted for the flint, steel, 
and tinder, with great convenience. The whole apparatus, 
when shut up close, forms a cylinder less than five inches 
in hei^t, and only three inches in diameter. 



XXVL— On an Improved French Economical Cooking Appa^ 

ratnsy made by M. Lemaire. 

We find the following notice of this Apparatus in Vol. V I. 
No. 2. of the American Journal of Science and Arts : 
and it was the very great resemblance between its construc- 
tion, and that described in the preceding Article, which 
induced us to publish that Article. It would, indeed, 
almost seem, that one of those, made by the Editor 
for his friends, many years since, had found its way to 
Parb, and became the origin of this. At any rate, it is a 
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proof of the high estimation in which an apparatus of a 
similar construction is held there; when such eminent 
chemists as MM. Thenard and Fourier report so favour- 
ably on its advantages. 

Cooking Apparatus. — MM. Thenard and Fourier made 
a favourable report to the French Institute, on the S6th of 
August last (ISSS), relative to a new boiler {noveau cale^ 
facteur)y invented by Lemaire. It consists of a grate which 
contains charcoal^ from which the heated air ascends into a 
space between two concentric cylinders^ loth of which contain 
wate7\ — The water in each vessel is thus heated at the 
same time ; and that in the inner one, being surrounded 
by another vessel of hot water, will retain its elevated tem- 
perature a great length of time. By means of a register, 
the combustion of the charcoal can be regulated at plea- 
sure. The current of hot air can also be intercepted or 
left free, as necessity requires. The exterior vessel has 
but three openings : one at the top, for pouring in water ; 
a second at the bottom, with a cock, for drawing it off ^ 
and another, for receiving a bent tube, which conveys the 
steam out of doors. The exterior vessel does not rise 
higher than the interior one ; but it descends lower, and 
rests upon the grate. 

From an experiment of the Reporters, it appears that 
one part of charcoal is sufficient to vaporize 9.4S parts of 
water from the freezing point. Now, according to theory, 
charcoal can evaporate only 10.8 times its own weight of 
water ; hence it appears, that, taking into consideration 
the heat communicated to the vessels themselves, the ac- 
tual loss of heat is only -r^, which is very trifling. 

The superiority of this instrument for culinary pur- 
poses, especially for the preparation of soups, vegetables, 
&c., is attested by these scientific Reporters ; who assert 
that they intend continually to use it, as it is attended with 
an economy of time and fiiel, an improvement in the quality 
of the food, and a certainty of success. 
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XXVII.— On the Cutting of Hardened Steely »c. by Soft 
Iron, without the employment of Emery, or any other 
Abrading Substances. By Mr. Barneis, of Comu/all, Con- 
necticut, K.S, 

- * * 

In tlie Sixth Volume of the American Journal of Science 
and Arts^ just received^ we find a communication to the 
Editor of that Work, from the Rev. Herman Daggett, Pm- 
icipal of the Foreigii Mission School at the aoove place, 
dated Felx 3, 18S3 ; in which he informs him of a fact which 
lately came to his knowledge^ and which he judged m|ght 
beof considerable use in mechanics. . .' 

A Mr. Barnes, a cabinet-maker there, made a circular 
plate of soft sheet-iron (a piece of stove-pipe), fixed an axis 
to it, and put it in his lathe, which gave it a very powerful 
rotary motion. — While in motion, he applied to it a com- 
mon file, in order, as he thought, to make it perfecdy 
round and smooth; hut the fie was cut in two by it, whik 
itself received no impression. 

He then applied a piece of rock-crystal (smoky quartz) 
to it, which had the desired effect. 

Having occasion to alter a cro3s-cut sa^, made of a very 
hari plate — which would have required considerable labour 
in the usual way of filing, he applied it under ,the circular 
plate, which, in a few miniates, neatly and completely cut it 
through longitudinally. 

When he ^topped the motion of the circular plate, he 
found that it had received no wear from the operation, and 
that he could immediately apply his fingers to it without 
perceiving much sensible heat During the operation, there 
appeared a band of intense fire around it, continually emit- 
tmg sparks with great vidence. 

He afterwards marked ^e saw for the teeth ; and, in a 
short time, cut them out by the ^fune means. 

Remarks by the Editor. 
We have been necessitated to change the original ar- 
rangement of this Article, in order to make it agree with the 
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tftp cm ii B tanc^ of the diacoviery. We must own, fliat* at 
finty we considered it as one of diose wonderful tales which 
<Hir friends <m flie other nde of the Atlantic are so much 
in die habit of inv^^iting for their own amusenmt: but; 
through die kindness of Mr. Jacob Perkins, we have nnce' 
bad. the most satisfactory testimony of the toruth of the 
atatenient, from an experiment just made by hmi ; and have 
9eeni a piece of a hard file, which not only had its teeth in^ 
stiintly removed by the action of a dicular plate iX soft 
9faeet-iron, of six indies in diameter and one-twelfth of aid 
inch thick, ^igainst the edge of which it wais held, whilst th# 
platie was revolving with very considerable veloidty (say at 
the rate of about one hundred mOes per hour), but it also 
had deep gaps ciit in its end, which, at the same time^ be^ 
came softened, by the great heat produced from the fric- 
tion* Another gap was also cut across the hard part of 
die file, nearly through it, and without sufiicieritheat being 
produced to soften it. The iron plate had been previously 
made truly round by die turning-tool, whilst moving at a 
much slower rate ; and it was not in the least degree re-» 
duced in size by its violent action upon the file : it had 
howevier acquired, In Mr. Perkins's opinion, an exceedingly 
great y though superficial hardness upon its periphery^ from 
the burnishing action of the hard steel upon it ; which had, he 
thought, enabled it to act, in its turn, upon the file itself. 
He is now engaged in making experiments on thie applica- 
tion of this important discovery to the Arts ; and will favour 
us widi the results, in time for our succeeding Number. 



!XX VIII. — Improvement in Laying-down Iron Conduit-Pipes. 
By Mr. George Vaux, of Philadelphia. * 

The increasing efforts which are making, in this country 
(N. America), to supply our cities with good water, give a 
peculiar interest to every thing connected with this subject. 

* From Vol. VI. No. 1. of SilUmarCs American Journal of Science 
and Arts', 

VOL. IV. N 
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One' of the principal practical diffibultieiB in Aeae wuiti^ 
taddjigsy arifies from the bonting> leaking^ and decay of, dift 
water-pipes; Many yeara agc^ tihey were fonaed of eaafe^ 
i^orfinSootlBiidf anditapp^aratbatcast4i!oiipiptearenoi# 
in fidl abd aaccenrful use in the New^^Biirar Wdrkii iWBm 
liclidon. We hav6 before us the Report of the Watemg 
Committee of Philadelphia; which ccmtains an importani 
eorrctifpondehce between the Committee and Mr* W«BEt% 
die Engineer oif die London New-River Water-wdifa. 
We are assured by Mr. George Yaux^ of Philadelphiajf 
to^ whoih we are indebted for these fitcts, Aat the inforttia^ 
tion^ commuiiicated by Mn Walkd^ ^ has been> foundt b; 
esperiehce during the last four years^ to be most iMynwl 
and ^important" It is hot possible to do justice to* I&4 
Waflksi^ without copying his Letters entixe. Tbe aaost 
Important reisults, however, are, that cast-iron pipe^ of ai^ 
necMsary diameter,' even to two or three fie)e|^ may.be emt^ 
pl(^d ;^that their stresigdi is stdBcient to resst any def 
sir^ pressure, when the thickness of their sidies is vciy 
trifling; three quarters of an inch being sufficient for pqwa 
of twenty inches diimeter ; three eighths of an inch lev 
tenihches; and thrse siajteenths Ib4r a five-inch plpe;-^ 
that the presw^re^ with a h^^ Df one hundred aikl fi^. 
feet, is about sixty-tWo pdtoids in tlie square inch, •*whicii 
is nrnch less thai) 6ne-4Wihth of ' th^ pressure Whkh a gdod 
casting, of one fbot diameter and: half an mch thi^lr^ is ea^ 
pable of resisting ; fiie bnae% of a liquare inch of the best 
cast^hkm Having been fbdnd>^ hf e^peritftenl, to exceed 
twentythousandpoundsV'*-— that the joints of the pipes 
can be rendered impervious and secure ;— that the Iron is 
very durable-rimpacts no disagreeable ta^te to the water- 
is^ when properly prepared, always to be depended on— 
asid,in»the course of years, is i^te econdiiteld Aan itaPjr 
other subirtanioes^ 

* Thd prop^of tKete pipes'atod cocks is made by the hTitradiic pre«fe 
and tlittse i»nt out by Mr. Walker to Philadelphia were proved bjr a 
I»i*rtite 6qu«ft'tb a coUrtHnttf water ohhiPe^ hundredfeet in beigiit; thiA 
is, of the weight of nine or ten atmospheres. 
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The joftrt us^ in Loiiabri, for cbhAedtlttg tW plipea, 1* 
the spigot and faucet ; made tight, in some case^« by l^HA 
caseiurdoiid ; aiid iii' others, by a ceinent, whidh ' Jd coih- 
poiMt of tw6 pounds of Sial-amiii6nia6, one hundited^pbuhtfii^' 
of boi*&igs of cast-iron, and a little siilpihur. These 'ma- 
terials are mixed with water: *' the iron is oxidized;' 'and, 
ifr A'^ott thtie, the mixtth^ biecomes extremely hard, and 
^te tetti^ious tb water.** 

Wh^n lelid iili used, it is coAtralcted by tooling ; and tt 
iiiitetf^Ssaty to upset the joint, ii<rith a hammer and chiseL ' 

QBie following ektract of a Letti^ to the Editor, diited 
Dlifc^ihber 25, ISfeS, from Mr. Vaux, contains much valu- 
Hbte ittformation :— 

^ Our experieiic^ I consider to be decisive, especially 
ifi' relation to the ali-iitiportant ihatteY of the joints of the 
coMuits. 

" The pipes, of whatever size, are usually cast in lengths 
of hviefeet; and are always so laid, as to have a covering 
of earth, at least four feet thick. Duripg the last three 
tf fout years, about thirty thousand feet haVe beep put' 
d6%6 by the city of Philadelphia, and between three and 
fbilir thousand joints have beeii made. The pipes .vary iii 
diameter, from twenty-two to two inches; aiid in no single 
instance has there appeared any difficulty from the change 
of temp^rattti^e^ or, \n fdjit, froih toy bther cattse i dlthough 
our head. of wafer^ in the highest pftrt of the city, is sbft^ 
fefet; and^ in tlBs Ipwer partsi near ninety — the frreisstire gf 
wMch is never rfemovedl ^^ . . n ^ . .. 

*' In making'Oib jbbits, die diic^dt>ns of Mr. Wftll^ ir^ef 
pursued; but' our woi4c»M^, Vflstexaiof tioppiftg fli^op^i^ 
between the pifies whhjclqp Q^/jf, previotm to pburifi^ iii the 
li^id lead, clasp ilm^imerted pipe with aft^'i^cmrbig, tbi&^ 
pdied oFt^troiehiirfinile^of thi(& ho^p^irbn, berit ddg«iwietys^ 
aad united, on-on^sidev by a joint or hinge, aind, od-tBe 
otMr; by a ihunilhnsreir. This ring, belKlg pikced dufectly 
against 'ihe end of '^^Ae ncehfing i^^, lioVers tbe sp^tce b^-^ 
tweea the tw^ piped ; tfnd Ae' chy is then tipplied over it 
fVhen the lead is poured in, the surface nextHo the ring will 

n2 
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he smooth all around ^ and the troublesome operation qf chip' 
ping and dressing is entirely saved. 

*^ The persons engaged in making* the joints haye* 
acquired such confidence in their work, diat they no longer 
deem a proof necessary ; but fill up and puddle the trench, 
before the water is turned into the pipes* 

** The information now possessed, I consider of great 
importance, not only to our city^ but to the country at 
large; as, without it, iron could not be used for conduits; 
there being, I belieye, no other efiectualmode of securing the^ 
joints : in &ct, a knowledge of this matter, twenty years ago, 
would have saved us at least 100,000 dollars. When the 
water-works were firsterected by Mr. Latrobe, he putdown: 
about a mile of iron pipe ; but^ from the contraction»it wa3 
found not to succeed. Various attempts were made to' 
obtain information from England ; all of which fidled, pre-, 
yious to the application to Mr. Walker. 

'* Our new water-worlcs are not upon the plan recom-* 
mended by Mr. Walker, though some of his recommenda- 
tions have been adopted. There is no description of them, 
in print ; and I cannot personally furnish you widi answers 
to your inquiries at this time. In the course of a few 
weeks, I hope to be able to do it satisfactorily." 



XXIX,— On the Philadelphia Water-mirks.* 

This fine city is now abundantly supplied with good 
water, from the Schuylkill; and a magnificent establish- 
ment, for that purpose, is completed at Fair Mount, five 
miles above tli6 city, at the Falls of the SchuylkilL The 
entire expense, including the purchase of the site, is 
4S6,330 dollars ; but the mon^y appears to have been well 
bestowed, as tiie success of the experiment is complete. 
The river at the Falls is about nine hundred feet wide 5 the 
d^pth, at high water, is thirty feet ; its average rise and 
fail » six feet; and it is liiable to sudden and violent 
fi-eshsts. " Th^ wl^plelength of the over-fall is one thousand 

, * From Vol. VJ. ^; j2< of SUlimarCs Americm Journal cf Sdenct 
andArU, ,. . .* 



On the Philadelphia Water-IVorks. 165 

two hundred and four feet ; and the whole extent of the 
dam, includmg the western pier, about one thousand six hun- 
dred feet ;" backing the water up the river, about six miles. 

The water-power created is calculated to be equal to 
raise into the reservoir, by eight wheels and pumps, up- 
wards of ten millions of gallons per diem. The river, in 
the dry season, will afford four hundred and forty millions 
every four and twenty hours ; and it is calculated, that 
forty gallons upon the wheel will raise one into the reservoir. 
Eleven millions of gallons may be raised each day. 

Many interesting, particulars detailed in the last Report 
of the Watering Committee, and which is forwarded to us 
by the kindness of Mr. George Vaux,illustrated by a large 
copper-plate sheet exhibiting a plan and perspective, we 
must omit ; and proceed to state, that the machinery in 
actual operation is able to raise upwards of four millions of 
gallons in twenty-four hours, into the reservoir ; which is 
of such an elevation, as to afford the hydrostatic pressure of 
ninety-two feet, throwing upon the pumps a pressure of 
iseven thousand nine hundred pounds. There are two re- 
servoirs; one of which is one hundred and thirty-nine feet, 
by three hundred and sixteen, and twelve feet deep ; hav- 
ing the capacity of three millions of gallons : it is connected 
with another reservoir, which contains four millions of gal- 
lons. The water being raised into these, one hundred and 
two feet above low tide, and fifly-six above the highest 
ground in the city, is thence conveyed in the iron pipes de- 
scribedin the preceding Article ; the whole extent of which is 
now thirty-five thousand two hundred and five feet; **and in 
no instance has a leak been discovered.** The greater part 
of the pipes now laid are of American manufacture ^ none 
ever having been imported, except as sampler. 

The system obviously admits of indefinite extension. The 
Conunittee justly remark, that ** the uses and importance of 
this water it is^ impossible sufficiently to value. The addi- 
tional cleanliness of the city (which, with the suburbs, con- 
tains between 120,000 and 180,000 people)— the supply of 
the neighbouring districts, for cuUnarypurposes, as well as 
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far purposes of refrieshment--the gre^t advioitAg^ in case ai 
iir^-*-the ornanmnt of fountf^tis in the public Iqiiar^^, 9b 
ivUeiy provided by our Gre^t Fpund^-^tbe 'beneflt to 
immu&ctures — ^and the establishment of water-pQwer m the 
^tfif for varum purposes^ ikiay b0 i^atned among the idyao^ 
tag^ of this new work ; — but, above aU, we are to filaos 
its effect upon the health of a gre^ atid growing coHunu- 
nity ; whicht of itself, would justify a much greateip ex- 
penditure,*' 



XXX. — On Bronze Statues, and Medals \ and on Qannon, 

Bells, ^c. 

[Continued from p. 139.] 

It appears, that if the mouldbg and casting, accpr4ii% 
to the principles we have described^ be well executed* the 
dies are not sooner injured than in the manufapture of 
medals in pure copper : in fact, most of the fir^t experi- 
ments of M. de Puymaurin were made with old dies, ahready 
cracked in coining copper medals ; and none of them were 
broken, although the alloy employed contained 17 hun** 
dredths of tin.* 

It appears evident, indeed, by all the preceding observer 
tions, that the manufacture of bronze medals will no longer 
present any real obstacles, and that M. de Puymaurin h^a^ 
solved this important problem in the numismatic art. Hii^ 
Memoir will soon be presented to the Institute, and a Com- 
mission named to examine and confirm the probable 
i^Bults of his experiments, and appreciate their utility : 
their Report will determine the employment, qr otherwisteji 
of this new mode of manufacture. 

* M. de Puymaurin, being required to mapufacture 1000 medals ol 
Uil lines in dia;ueter, of bronze containing H) bupdredtli^ yf tix^ F^ich 
were to be given to the ladies in the Hall at Bordeaux, bj the Duclless 
of. Beny, had a steel die sunk for the puitpose :-7th!s, aftdr Siitdag 
afforded /|/il(y medql^ in copper^ req\iired a^feably t^r the ba^rjp^g .mnjft 
with the engraver, became cracked ; ana it did not appear .' pripbablf^' 
that it could stand the manufacture of the 1000 medals in 'l>itoni^-s 
nevertheless, pcressed by the es^igeiicjf of the ^nonifin^, he endtfV«U}«di 
to niake it serve ; and ^e 1000 medals were finished, wiihou^ the dracji 
appearing to extenc^ itself ju any degree. . 
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: J&fM9fifor Bdls.'^This, whioh is known under the name 
^hellrfn^tiily b^composed of vanous prot)ortions» of copper> 
tin, sunCj and lead ; and, accidentally^ of iron^i fabuKuth^ and 
silver. It has bofp pretended that diis latter metal must 
necessarily enter ii^rto th^ cpmpo^itioi^ of bells, and parti- 
cularly of large bells : Inany persons still think, that, with- 
out it, the sound would not be so clear, nor so pure: from 
tj|usy perhaps, is derived the expression of its ' silver sound! 
The fadts, on which this error is founded, -are sufficiently 
curious to be related here ; and very clearly prove that 
such an opinion is ill founded. 

The ancient custom of baptizing bells, and. giving theqi 
a godfather, is well known; and, besides the honoinr of hold- 
ing the bell at the baptismal font, which was an important 
part x>f the ceremony, and generally conferred on % 
Prince, a Lord, or some other person of distinction, he 
was permitted to plunge into the furnace, with his own 
hands, the silver which was given to improve the sound of 
Ihe bell : the ladies of the place were likewise permitted 
to concur in this result, by adding some pieces of their own 
plate. Would any one believe, that^ after all the publicity 
given to this operation, there was no more silver found in 
the bell when finished, than was originally in the metal 
furnished by the founder? Tl][is, however, was actually 
die case; and, probably,^ accomplished in the fcdlgwing 
manner :-rThe hole f|t die top of the furnace, destined to 
receive what silver nught be brought^ was made direc% 
above the grate; and this part of a reverberatory furnacet 
lu we know, is separated from the floor of the furnace^ on 
which the metals are brought into fiision, by 1^ bridge of 
the furnace: the e&ct of this position of die hole (by 
which the fuel is also introduced) is, that the whole of d^ 
silver, inf^tead of being really introduced into die fiised 
bronze, falls directly on the grate; and, after fusion^ to die 
bottom of the ash-pit, where the founder does not fail to 
se^k for it, after the operation, to employ it more usefully 
than in clearing the «ound of the belU 



168 On Bronze Statues^ and Medals ; 

• In thie manufacture of bells, the only useful metab, in 
the composition of the alloy, are copper and tin, in 1SO0 
following proportions : 

Copper .... 78 
Fine Tin . . . . SS 



100 

Thb alloy possesses a fine and close grain, is veryi 
fusible, and exceedingly sonorous : the other metals which 
are generally added have no other known utility, than 
that of diminishing the price of the alloy, and, conse^ 
quehtly, augmenting the profits of the founders. As for 
the purity of the sound in a beU, it is not a very impoi. 
tant matter ; but, whenever this is particularly required, 
we cannot do better than to adopt the proportions above 
indicated. In fact, the abovis alloy is not 'difierent from 
that of other sonorous instruments, as we shall presently 
shew : it produces excellent sounds, provided that all the 
other conditions necessary to this result have been care- 
fully observed.^ The form is one of the most essential of 
these conditions : it is also requisite that the fused bronze 
be perfectly homogeneous in all its parts, that it may 
neither contain air-holes nor scoriae ; and that it be poured 
siufBciently fluid for all parts of the mould to be weQ 
filled, so that it may present a perfectly uniform surface. 
(See, at the end of this Article, the general instructions in 
regard to bronze.) — The English bells are composed, ac-? 
cording to Dr. Thomson, of copper 80; tin 10.1 ; zinc 5.6; 
and lead 43. This alloy is inferior to that for cymbals, 
the quantity of lead being too considerable ; as, in such pro- 
portions, isolated points always form, which destroy the 
homogeneity of the alloy, and injure its vibrations. 
' When, during the Revolution, statues,inscriptiohs, and 
bells, were converted into cannon, money, &c. they used 
to extract those metals, the quantity and value of which 
lyere least considerable, in order to procure the copper 
and tin separately ; and finally, to treat the scoriae by prbji 
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eesses which deserve to be made known, atld which have 
been particularly applied to bell-metal: but these pro- 
cesses are also appUcable to the treatment of bronze in 
general; and, ccmsequently, will be found in the gi^neral 
instructions, at the end of this Article. 

Gongs f Tam-tams, and Cymbals, of Bronze. — The Chinese 
use instruments of bronze, formed with the hammer, very 
thin, and in the form of discs, with a rounded protuberance 
in the middle ; which they call tam-tams, gong-gongs (from 
tshoung, which, in Chinese, signifies i^//). Barrow, inhia 
** Voyage to China," says, that a very shrill sound is 
heard at a great distance, when these instruments are 
struck with a stick covered with a ball of leather ; and 
that their composition consists of copper, tin, and bismuth. 
Klaproth has shewn, that they contain only copper and 
tin : the proportions indicated by him, are, copper 78, and 
tin 22; their specific gravity is; 8.815, This alloy is ex- 
tremely brittle, and we are ignorant in what way the Chi- 
nese can render it so ductile as to be forged with the ham7 
mer. The result of the experiments which M. Darcet 
has made upon these instruments, proves, that the bronze 
of which they are formed, and which is cast into thin 
plates, and as brittle as glass, becomes ductile, if heated 
and plunged into cold water : he has made this singular 
effect, of tempering the bronze, the basis of various new 
arts, and, particularly, the manufacture of cymbals and 
gongs. To manufacture these, the bronze is cast in a 
mould ; the cast pieces are heated to a cherry-red, and 
plunged into cold water; being held firmly between two 
flat plates of iron, that they may not be put out of shape, 
in tempering : and they are finished, by given them light 
blows all round. 

The mean analyses, of ^^<;ymbals and 4 gongs, have 
afforded the following results : 

.100: 100 ' 
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Vessels ef Bromce^'-^Among the antiqae InroDets, IJbttte 
have been found, aa before stated, iiuriouci vases and 
nary utensils^ whiob were in use among^ 0ie Ancients, 
sals of this kind are still in use; but tbe britdeness of A» 
bronze rendering it necessary to gire a greater thickness 
to these articles^ they are very inconvenient to use, on ac- 
count of llieir weight* M. Darcet, however, in bringii^ 
into action the property which bronze presents, of beoom- 
ing ductile by heatuig and quenching, has manufactufed 
vessels sufficiently light, and easy to be tinned. This ap- 
pUcation, though recent, may produce a new species of 
manufisusture* 

• Mortars of JBron*^.— These mortars, which are useful 
on account of their hardness, still possess the very serious 
ineenvenience of being brittle on their edges. As this 
part is thin, and subject to break, — and as it is not neces- 
sary for it to possess the hardness of the bottom of ihe 
mortar,— this inconvenience may be remedied, by beating 
the mortar red-hot, and cooling thi9 part only, in water. 

Tools and Ancient Weapons, of Bronze. — Opinions have 
long been divided, on the means which had been employed 
to give these articles the hardness which we know them to 
possess. Some supposed that this pro]>erty was the etBdtik 
of iron purposely alloyed with it : others have attributed 
it to silver, bismuth, &c. In fact, the presence of these 
metals has been demonstrated in some antique bronzes ; 
yet, as they are not constant, nor in the same proportions, 
and as there has not been found any sensible quantity in 
several recent analyses, it is most reasonable to conclude 
tbat they may be in it accidentally ; and that tin, as demon- 
strated by every analysis, was the only metal added, to 
harden the copper. (Dizi, Journal de Pht/s., April 1T90.) 

Pliny, in describing the composition of the ancient 
bronze, in his Hist, Nat, lib. xxxrv. cap. 9, says, that 
they alloyed 100 of copper with 1S|^ parts of tin for fine 
works; and thai they only added from 3 to 4 of tin to 100 
parts of copper^ for articles of l^s importance. 
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^ John ChristifMfi Nieglib, in 1777, presented ip the Aca- 
demy of Sciences at Mayence^ a great number of analyses 
of bronze^ produced from different axicient weapons found 
wiABx a village three leagues from Langensalza. He 
concludes, from his assays, that these alloys were made in 
the proportions of S.50 ; 5\ 5,50; 12, and 14 of tin, to 
100 of copper: a.nd although a v^ry remarkable ^quantity 
of silver has been found*, and even a little gold, he does 
not imagine, however, that these precious metals were put 
in designedly : he says, it is probable that they remained in 
the bronze, because the art of ])erfectly separating those 
metals was pot so well understood then, as in our day* 

Among the various tools or arms of die Ancients in 
bronze, the greater part were bard and brittle; but some 
were ductile, jind appeared to have been softened by iem* 
pering. AH that* we have befoiQe stated, proves that their 
composition, although extremely variable as respects the 
proportions of the alloyed metals, generally consisted of 
copper and tin* The following analyses, principally msAe 
m the laboratory belonging to Ae Mint, also demonstrates 
this:— 

An antique sword, found in 1799, in the turbaries at 
Somme. Copper 87.47; tin 1S.53* 

Springs of bronze, for the ancient halista; containing, 
according to Phylon of Byzantium, 97 of copper, and 3 
0f tin. 

Hard and brittle nails. Copper 9@ ; tin 8. 
• Three swords, found in the environs of Abbeville : the 
first contained, copper, 85 tin 15. 

The nails in the handle of this sword were flexible ; and 
were composed of^ 95 of copper, and 5 of tin. 

The second sword; copper 90; tin 10. 

The third ; copper 96 ; tin 4. 

* S5 ounces in the 100 pounds, which is more than the 0.^1 5th 
ig^tt of their weight. This quantity of silver appears very extraordi- 
nary ; M. Darcet having never found any sensible quantity, in thie pu* 
inerous analyses which he has mfide of antique or Roman bronzes^ 
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• A fragment of an antique sickle ; copper 9S.6t^. tin 

7.89. 

. A large flexible ring ; copper 91 ; tin 9. 

: Among the utensils of bronze used by the Ancients, raaK)r8> 

knivesy &c. have been found : but for these purposes, iron 

and steel are, in general, far preferable to bronze ; this 

alloy not being at all applicable to cutting instruments. 

. We shall now treat of a more interesting application of 
bronze ; namely, in manufacturing pieces of artillery. 
'.. Brmxe for Cawwow.— Since the time of Birringuccio, 
who, in 1750, published a work on pyroteChny, in which 
be spoke of the fusion of metals, the various authors who 
have written on artillery have mentioned a multiplicity of 
experiments made with all the intermediate ^lloys, from 4 
to ^ of tin, to 100 of copper : but amongst all thqse ex*" 
periments, they sought in vain for a positive result; air 
though they met with many very contradictory ones. It 
appears that these anomalies were chiefly owing to irregu- 
larities, in the fusion, the mixture, and the moulding £|nd 
casting of the bronze : in fact, the best alloy may become 
the worst, if it be not perfectly homogeneous in all its 
parts; and if it contain air-holes, however imperceptible-; 
owing to the gas, which, not being completely liberated 
from it in casting, has re-acted on the bronze whilst fluids 
and lodged in it; thus rendering it porous. Accuracy 
then, in every process of the manufacture, is the first thing 
to be desired; and this, without doubt, consists in the 
mode of directing the operations in the foundries*. 
. An alloy easily rendered homogeneous, and which may 
be cast without trouble, of a tenacity sufliciently great not 
to break, and yet hard enough to resist the friction of the 

* We know that the engineers appointed to superintend the foundries 
cannot always be there ; and not having had time to acquire a mechanical 
education, can never attain confidence, or even a hope of perfectltig an 
art, which, indeed, they must soon lose sight of, when the Govemmeat 
calls them to other employments. "Would it not be preferable to establieh 
an especial department for the employment of mechanical engineers? 
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projectHe^ ; and, finally, so little fusible, as not to be altered 
during a very brisk firing of red-hot bullets ; presents all 
the properties desirable in the bronise for cannon. The 
Tarious alloys proposed, unite, more or less, the ^eateip 
part of these conditions. We will endeavour to describes 
^leuL 

Our Goveinmeni, in 1769, prescribed, in a Note on the^ 
Sd Article of Instructibn, of the 31st of October, the fol^ 
lowing compo3ition for all sorts of brass cannon:-^ 
Copper • lOOi , (Copper • W.91 
Tin . . nr^^^^^MTin . . _9^ • 

100, • 

This alloy, when it is well made, appears to unite all fh^. 
conditions' we have above indicated : it ii^ of a yelloWishr 
colour; of a greater density than the mean of the twd^ 
metals composing it ; tougher, and more fusible than cfop^ 
pelr; slightly malleable, when cooled slowly; and beoofties: 
exceedingly malleable by tempering, &c. If it does not 
present aHl the advantages of the beSit possible Composition, 
k is at least superior to those which have been substit^ted> 
for it, in consequence of the ill execution of the law iO' 
our foundries. Experiments made by assaying Spanish, 
(cannon which have been fired upwards of 6000 times, in 
comparison with others which have only withstood from. 
300 to 1000 firings, sufficiently demonstrate this assertion. 

Assays were made at Turin in 1770, (as related by- 
Gaieral Papacino d* Anthony,) the result of which was^ 
that the most convenient alloy, -for cannon of a large cali- 
bre^ was composed of from 12 to 14 of tin, to 100 of 
copper. 

The Count Lamartilliere has published experiments 
made at Douay, in 1786, on the alloys of 5,4; 7.6; 8; 
8.3; 9.3; and 11, of tin, with 100 of copper; the result 
of which was, that not less than 8 parts of tin to 100 of 
copper should be employed in the bronze for cannon; jior 
more than 11. 

Nevertheless, M. Briche, who has very carefully pb-. 
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gettdifbd 6^iMitiiM iti'0M ^Utidyy M 9traiib<mrg, tor m^^ 

nkfUl^lA, \(bm^ y t. SuJimmat des t^es, p. 879|) thitf A^' 
tMt'prop^onil Of fh6 tUdy fof gbod j^iaces of dtfmdik^ 
ifrtltt not yet dc^nniti^. Re doabd^s did not n^ifd: 
tiie ex]^riihetit9 tfift&te ai Turin and 06Uay as eoAbli»iiv«. 

A Commission^ composed of MM. DaboviUe, Darc^' 
D^jpomfiie^id, T>'tMai&te\, OOei; abd BaiHet; hamed^to 
cifiato^ th& e6JhpMtits of the Oeherdir-2n-cht)if of i&^ 
anny of the fOfine, In' 179T, decided thM n^ eUpBif^ 
ments <^' the- compositibti of x»nnon ^ere indtftf^io^bly 
necessary* 

Anoth^ Commission, composed of MM. Songis, An- 
dr^di^, Laribdssidrre, Rmyi and DabcrMle, attribuied 
Aie dt^traetion ifa the lai^e ^non, notto die alloy, j^\Mk 
iSkBj d\i^posed to be composed of from 8 to lO pafttf'df 
tin ih the 100, but to the impeffeet mixtiufe of the nf^ftf 
in the ftiriifffie; ahd to (lifa metal eoolihg too Kto^y ihtfi^ 
ttiotildir^ 

We ttl« thw btrt Httle fkrtSiigr ttdNAtieed, Htkt^ IMS; tt 
Hhe knoirMge of thf best composttion for btidifXe t aiidf 
tfiie ^^'ieiriatiotes we have observed in the dloys 6£*fof€igA 
eatitiM^ ar^ stffl greater thati atabng us. Variotid I^U^iQrfi^ 
ii!te noH agrei^d on the ncfcessity of intrbdudfi^ a g^t 
quAtttity 6f fte"" into the bronze intended {ot latpi p^i^S 
of b^eti^flg ekfitibti, sudi as thig Hih and S^pojiiidertr 
b6t^^ th&y biight to be dftpsflble of te^stiiigth<^ effects 
of I&rg^ 1^^ npOi^ tiHeh:' botefia; dMhg a Ibfig^ A^k Ae^ 
cttl^iiig to Hi. Shlig, the-most cbftV^em' ]|^lrt>pofrfbA'o# 
iih %'fcbtttit 14 hundr^dth^. The lEiigVm'^Htapl&f, M 
this purpose, CASTniRON'; and find it answer well. W€ 
ktt(>W; in &bt, that c^t-irbH i^ hai'd^r ttian htbiiz6imd 
that it pdsi^esse^ ^ilfficterit istr^tigth, \fh6n it h^it'be^il W^ 
nMiiftuTiitftnred, to^sist the explbsidli^'bf 'thd ehati^i plii^ 

■ ■' . 4 ' •'- 

* The compoflition of their cannon varied irom 8 to l^ hundredthi 

•f«n: .: 

t We know that the hardness is in the direct ratio of the i^uintit^ flC 
tin in the bronze ; and that its tenacity is in the inverse ratio ' of this 
quahtttjr. 
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ticvi^lf M e&tm0m of a large ealil»e' which are' iiiijili 
^I^wfyi:0n^fyatk\fyi(.tbmtf in consequence of ito hardnett^ 
it ia inoff0 .ci||iable. cl^ itifcbataQding the £rictian> of the pfa^*' 
jeotile^i diaabroivBe« 

MM* Feutry and Gasaendif'haye prd)>08ed to Uat th^^ 
lM>res of cannon with iron^ We owe to M. Ducros the 
^iaeotwcy of tfa^ nwdk><l of<cK>ldeffing;bxatiBe to iron^ hy 
tinni n g ; it . It ^apj^eam to ii%t iieiiiMdieleBti that Ihe difif 
^nrenoe of exptmion bt the piietsds will^ipxolnbly sooox^te^* 
-jptaaAn tlua union^.and thiit i^ is prefaraUe; to employ iibla 
dkMie. 

Mif Dtaptset atttaiptedy in die Bmallwajy to aHojr icoar 
iridiffanmsley and w^' good success : he thonkj^thalfdia 
ternary or quaternary alloys (into which ^ thexe . enterecl 
oalyan hundredth part of lead) might be usefoHjr^mpIoyed 
in the manufacture of cannon. 

M. Dnssaussoy made a gieat ihtmtber of experimefitisfy^ to 
asceipt^ if it would be advantageous, in the maxMr&ctuff^ 
of caniK>n, to alloy the ordiiUiry brome wi^iron; and sdne^ 
the result of his labours proves, that in 100 parts of alloy 
Wtt^can only add 1, or l.£,oftinnediroivor3>df Kineyatmostj 
aWBl'that it was much better to use iron idreitdy united* to' 
tin: (l»Mmed4ron), than pure iron^ on account of the facility 
Df sombihidg it. These atloys always present the inconve^ 
niencea of decomposing in the recast^g, either from the 
s^iMtftttiofl of tbe iroii or the zinc : and ihe ccmbinatioh of 
th&irdti requires the greatest c«*e, as the least accident 
may-s]^ it (see Ae general instructions at the end of thit 
AtM^^t whSst wi^ the alloy, made in the proportioni 
ptesciibed by the law,we always experience good results 
ai»dri^htieal products, provided that the operations have 
been well directed : and we here dgain repeat, that it is of 
the uMOst tondequimee to dkect and regulate the ^opera- 
tiona in our foundries. 

GfUi ifMszei Or-4itolu^ or Bronze Omamenis.'^M. Daroeti 
ki Ik very hitf^sting Memoir on the means of defending 
Watiaif^gilders from fhe^ dangers of mercorial vapou)»i-^Ma 
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Menioir which gained the prise bequeadied l9y lit. Hsviid)' 
late one of our most distinguiBhed' manufacturers in lmm»B 
(see our -article on ^55atiim^iefU^ voLITL p. 9S), has ptith- 
lidied some very useful instructions to ihe manuiGEicturers'. 
of gilded 'bronae TOr-mo/tt^ ohiaments; and' we shall here 
extract what relates to this subject ' • 

' Tl^ mailufieKrturerB send to the founder, 'models of the 
pielces which IJiey wish to have cast The hitter, guided 
only by the iraqperiehce of long practice, generally 'empl03ni: 
old bronze^ from which ti^ gold has beenrcoiuived ; whidr 
is what is called miiraille pendante^ or old metal. He uses; 
it jdbne, wh«i be sujiposes it to be of a good' quidity ; but he 
also frequditly employs various old articles of other mettd^- 
for the same purpose ; such as old candlesticks, &c«': iffi 
fiicty for tins purpose, he buys old brass, of all kinds to be^ 
found in commerce. 

' If the old bronze which he has procured be not <^ a 
good quality, he adds to it, in order to'rend^ it softer ^m 
harder, copper, ^inc, or tin. If he has only old brass, (n^ 
tinned copper, such as. old pots or saucepans, be casts Ym 
pieces therewith, in those proportions which appear to bini 
to be right : he afterwards judges, by the grainy of his iniiK*; 
tiire>; of which he pours out a small sample, and aUdWsit 
to cool, in order to- examine it when broken. If he finds 
that, the grdihis fine, and perfectly homogeneous in all 
parts, and, has a proper <;olour, tenacity, and bardlie88,-h« 
concludes'that the quantities xu-e correct But we may ^vel) 
concave ihat.these appearances i^ord extremely V/aguerre^ 
sultsi; and that it is impossible, frOm the circumstances by 
which it is guided, that they should be always identic. It 
ijs, however, an essentia;! requisite that the bronsse sfaojuld 
always possess the following qualities. : - i 

. Bronze intended to be gilt ^must be easily fusible : it 
must perfectly receive the impression of the mould in 
which it is cast The casts must neither have rcmghness, 
air-hoUsy nor cracks : the alloy must be capable of being 
readily turned, chiselled, and burnished : it must posses$l 
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^ fine tint^ and easily iake the green celoiir <it dMfmii^ 
imtique* : it. must also take ihe gold readilyi and widbrgHt 
absorbing too great a quantity o£ the amalgawf: finally^at 
is .requisite that the gold should adhere well to. it, aodi 
take a good colour, whether it be matted or bumisbed f 'the ■. 
oolour of Or-^oii/, or Or-rouge. V i : x 

. .There is. no pure metal, of any kind, wliieh : amies m 
itself all those properti^: in fiict^ iron can'scaredyl^ei 
\i8ed at all for this purpose ; as: is riiadily seen, from diet 
above enumeration of the properties requisite &e tbesor*' 
nufiicture of these articles : tin, lead, and ssinc, would. iii^tDO: 
soft, and too susceptible of alteration. CoppSnr,'.aloaei' 
possesses some valuable qualities; but it would bd fliffinult 
to cast^ and is too pasty, in fusion, for the founder^ too 
tmtgA fiurthe cUseller and turner; would requite too large 
a f|aanl3ty of gold ; && (See the following Tables p. 181*). 

The; alloy of copper Imd zinc would be priBfend[)le : but 
the cesuks No. ^, in. ike Table above refmred tOj prove 
thai; this binary alloy is pasty, and does not receive well 
die impiessioaof the mould; that ii; itbsorbs .too mudi 
amalgam, is . subject to tndentatbns and cracks in eooUi^: 
alii'toatough to be iucned and i^hiselled ; and, &iially,/dyit< 
i{ the proportion of olnc be increased, to raider it haideiv 
k loses the yellow colcnur. preferred by the gilden : 

The assays under Nos. 3 and 4 of the Table will shew 
that the alloy composed of 20 parts pf tin with 80 of cop- 
per fuses easily, runs flmd^ and perfectly receives the im^' 
pressioii:Of the moulds but this aUoy, whether it be iem^ 
perei or not, is not earily cleaned by acids; is too 'hard 

. ': il 1 

^ TKe green tint which we call patine^ and to wh^^h- the Romans 
^ve the name of mrmg9, is ac(|uired hy time. The C^rintlUaii metal 
possessed a beautifVil light-green colour, the appearance ef which re- 
sembl^ the green xnasy upon trees {mucor fwfuraceud)* It appears 
that the metals^ com|>dsing the bronze, change, to form this coloured 
coating, in proportion to their relative quantities in the alloy. 

'the patine formed by the action of the oxygen and carbonio acid in 
the atmospheric air, aided by its humidity, and assisted by the action 
of the winds, is found to cantain oxygon, carbonic acid, copper, tin^ zinc, 
alumine, silex, lime, and some traces of lead. 

Vol. IV. o 
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aai brink to be easily turned and chiselled ; is of too 
gMj.a.eoIour; takes the gold with difficulty; and can 
dijiy be polished by a long-continued use of the bur- 
nfafaer : this alloy,. therefore^ is not suitable for Or-molu or 
gikbroBi& 

The alloy No. 5, in the same Table, containing 10 hun^ 
dredtksfof tiaand 90 of copper, is the bronse for cannon. 
Il fiiMieasily, and becomes sufficiently liquid ; but it does 
naleaaily penetrate all the finer parts of the mould. It is 
easier to tuen^ chisel, and bunnsh, than eidier of the precede 
JngaBoys ; but it is not yellow enough, requiring a greater 
quantity of gold in order to obtain those shades of colour 
aaqoittad fiir sale^ 

Noliany of these aHoysi then, are applicable to the msr^ 
msfiHtafie 0l Or'4m)Im: and as we have diewn that prnta 
mdttdB.caiMiot be employed for this purpose, we musthaTOi 
reeburs^ ta oAer metallic combinations more complicated 
than the binary alloys: we are thus naturally led to seek 
for such a composition as the founders prefer, but wladi^ 
dbgT' are never eertain of obtaining. We have s^wn that 
t])i^y'goncinUy alloy 85 hundredtiis of tntmed copper, p«>* 
balAjK penlaining some solder, with 75 of biass. AecoMU 
i|ig:tOid» eomposition of the brass, die tinned copp^,aKid 
tibe solderf* ihebfosme obtained must be composed neavly 
aafbOowa: 

^ ^^VV^^kHow that ¥i re^ldreBiBiicfa more gM to eotfer tJie suriiee of 
InPOQSSf wlyvi. sU colour u lots yoUow. Alloys o£ copper and tin, onlgr,. 
would be cleaned with dififtculty by the methods in general use : in fiu;t, 
the itole add tnmM oxidate the tin $ the surftce of the breiise'woald 
It .a greyish tint;, whioh must be removed by the muriatic acid ; 
and the tempering^ which renders these alloys more ductile, could not, 
in this case, be advantageously employed* as it would render this alloy 
tee^^^iewtoeable by the amalgam. 

f ThshMflS found in commerce, and the tinned copper, loaded also with 
soM^, contain, on an average, in the quintal, the following proportions : 
f Coppi^ . . 63*70 C Copper • • 97. 

|4^^iiRnc . . .^3*50 Tinned Copper J Tin . . • 8:5 
^Tin . . . S.55 f Lead ... 0.5 

Lead . . . 0.S5 — — 

— — 100. 

100. 
See Annale$ de Cfumie et de Pkynque^ torn. V . Chaudet ; et Annaiet 
de» Biinett tom. III. Berihier. 
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Copper 7a» 

Zinc 25.2 

Tin . 2^ 

Lead 0^ 

100- 

IniSw^vM. Dwcet has founds in a great nu^nber of ex- 
PorimeiilB on Or-mo/ity that it was composed of a qiiat^niar]f > 
allf)y ^some oontained^ perhaps accidentally, iroi^ antimony^ : 
gold, and silver, but in small quantities. The Table cp^., 
taiiui'tiie ;re«ult& of diese an^ysea; saidw^ havC: shewn 
that th^ Boothei^ KeUer, celebrated founders in the reign , 
of Louis X(y»i preferred the quaternary alloy ; as has b^w 
provqd bj^i' an analysis of their fine stalues. 

It afjp^ftrs^ the% that the quaternary, fdloy; of cp{9)e]yt 
ziiKVitkifTABd leadi is the best for casting sculptured ^; 
other bronxe ornaments*. It is necessary to fix the proper^ ; 
tions to be adoptisd j; and thus point q\^ a certain plan for 
the founders. ; 

M. Dussaussoy has clearly shewn f thsjt^ alloy of 80 
hundredth parti^^of copper, 17 of zinc, and 3 of tin, b pre- 
femUe ^ fill ^tbMTS' for numufiucturing Ijbe fumitu^aof 
Sri^ams^asit possessed the greatest tenacity, niallg^ilily,^ 
haadiiessi: and density : bat as density is, of aU these pro- 
pfivtiea^ the iiost important to be given tp bronze intended 
to be giltt, M. Darcet thinksithat, in this respect, the most 
prefrflible eomposHion for bronze may ]>e deduQ^d from 
tii0 jtaulerMiiigiwoifk /sf- 1^ Dusaaussoy ; and that it n^, 
be found among the quatemian alloys rejected by this 

^11iteiktij)nsbBbfapie^of^1K'r^^ or brotifle frotft 6hiiui^ OetA 
sif ataothsfcrfh^ Berlin, cosvin^ M. Darcet that the ftrrmer contaifisd 
omycbf^M^) ikatf and lead'; abd the lattar, copper atld ainci Ail the , 
UftftHtftted'i^i^M '• gUt ifr Ftttnee are compotlid of eoppev^and zinc : thcfse 
eg(tcJ«ftair!orfs at«f Often neeeasary, according to the nature of the wvirk. 

t ih AHHtiei de ChimU ei^ie Phytique, torn. V. pp. 1 ia, ^9$. 

^ l%b fi»t of thefie tiTo alloys fbrme No. 7 of the following' Table. 
nC^fereMtlts there explained, indicate, in a positive manner, that bronze, 
ao dympoMd, is proper to receire any ikshion which may be denred to 
lie given to it. v 

o 2 
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author (with respect to another employmait of it), and is 
compo9ed of: 

Copper «... 82. 

Zinc 18. 

Tm 3. or 1 

Lead , • • • 1.5 or 3 
' In a composition where lead is in a greater proportion 
than tin, the tenacity is dimiiushed, and the density aug- 
mented ; which is preferable for pieces of small dimen- 
sions^* 

We find in the first volume of the Ddscription des Brevets 
d^ Invention, a note^ in which M. L^nard Toumu pub- 
lishes the composition of an alloy which requires but two- 
thirds die quantity of the gold used with ordinary alloys: 
this bronze is composed of 8 parts copper, 1.5 of zinc, and 
1 of brass : from whence it follows, that it must contun; in 
the 100, 

Copper 8J8.f57 

Zmc 17.481 

Tin a2S8 \ 

Lead 0.0S4 

This serves to shew, that the quaternary alloy is prefe- 
rable for all pieces which are to be gilt, and to prove the \ 
advantage of the compositions above cited ; among which 
we are left to choose, because it must depend on the use 
we intend to make of the bronze. 

The founders then prefer it, when all its parts are hmno- 
geneous. They endeavour to obtain the desired end, by 

• We have before sUted, under the head of ^ Medals in Bronasej*' 
that the density of bronze is increased a seventeenth part, by increasing 
the proportbn of tin from 5 to 20 hundredths. The hardness and im- 
permeability of this alloy, besides the important applicatioils above 
stated, are likewise very useful in the manumcture of pitxfs and gocki* 

Mr. Perkins has succeeded, by means of a perfectly-bored cylinder, 
in^a massive block of brtmze, to ^ect a press\ure of 2000 atmosj^eres : 
he has shewn, by this enormous pressure, that water is compressible and 
elastic ; a fiiet, till then, unknown. It is certain that, by a leas pressute^ 
water has passed through very thick cast iron, as in the hydraulic press ; 
and likewise that mercury has been forced through cast iron, under the 
pressure of several atmospheres. 
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pireservii^ fcfr ccmiparison, an alloy made of all the piecea: 
but those who are better informed, obtain it with greater 
certainty, by forming their aDoy of pure metab; as is 
now practised in the Manufiictory of Arms atVersmOes: 
and ii^ with a view to profit from the low price of old 
metal, they would wish to mix it with the compontion of 
dieif bronie, they should ascertain its quality, to be able to 
calculate b^orehand the mixtures they must make, in 
order to bring the bronze to the proportions above de- 
scribed : they should then cast an ingo^ firom which they 
may verify its quality* 

The fioillowiug Table indicates the results of compara- 
tive experiments^ made on pieces of pure copper, and on 
copper alloyed in various proportions with sine, tin, and 
lead* 





No.]. 


2. 


3. 


4. 


5. 


6. 


1* 


Copper 

Ziue 

Tin 

Lead 

• 

Specific {pravitys: 


100. 

» . 


70. 

30. 

• • 

• • 


80. 
20. 


80. 
20. 


90. 

* » 
10. 

» . 


63.70 

35.55 

2.50 

a25 


82. 
18. 

3. 

1.50 


lOQu 


100. 


100. 


lOO. 


100. 


100. 


100. 


:a70o. 


8.443. 


a94a 


8.920. 


8.780. 


8395. 


8;2i5- 


1 


lio.8. 


9. 


10. 


11. 


12. 


O^iper 

Ziifc ....... 

Ito . . 

Lead •...*.. 

Specific fpranty— 


64.45 

32.44 

0.25 

2,86 


70.90 

24.05 

2.004 

3.05 


72.43 
22.75 

2.87 
2.65 


70.19 

96.21 

1.41 

2.16 


69.87 

26.95 

1.53 

1.65 


91.40 
5.53 
1.70 
1.87 


82.25 

17.48 

0.24 

a24 


100. 


100. 


ioa 

> 


100. 


100. . 

t • 


»00. . 


100. 


%M^. 


8.892 


8.275. 


8.249. 


8.262. 







The copper Ko» l,and the above aQoys, were tried by a 
founder, a chaser, a turner, and a gilder^ 

No. 1, according to ihe report of the first, was diflSeuk 
to melt^ and poured thick : according to ^le second, it was 
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too mA) aiWl clogged under the tool: the third agreed wiA 
4iewcoiid: imd, finally, the gilder liioughtthatltyeqiiiffed 
%oo miibh gdd« 

^. % in the ojMiiion of the same artttts, wai to^ pMty 
-when fluid ; good, 'but rather 3(ft I'-^idem^ godd. 

No. '8.*--Indicated in the same order, the opittioiis^of Ifae 

«Me persons appear to >be^-—Veiy easy to oaat, and ji/- 

jicie^ Jhdd f-^-yery bad ;--dry and brftiie, atid too 'kard 

to be out ;-^^f a 'bad colour, difficult to olea»Be» pBOstalb^ 

too wnoh diffioultyein the application «fliKiaaiiIgaai» 

No. 4. — A little better than the preceding $*«'4d0ifi~ 

idem ^ 'tfie «a&ie observations -as on No. 8. "TMs iffloy is 

the same as Na 8, but it had beeft softened by iempemg. 

No* 5.-*<iPoinni with some difficulty ;-^dlerably gMtt^ 

idem ;— a bad colour, but otherwise pretty good. 

Na 6. — A ^ood alloy ; — idem i—idem j — ^yery jEpo^ .Odd 
of a fine colour. 

No. 7.-r-A very good alloy ; — idem , — idem ,— very jgood, 
and of a fine colour. 

No. 8. — A very good alloy ; ad agreed on aQ liands. 
No.-O. — ^These ^kfo eSieys -were sent ^m M. Daroet to 
M. Dussaussoy, as bronzes that Mr. Thomire had found to 
be very good. 

No. 10. — These alloys were reported as being very bad. 
No. }L<— Analyris of die bronze made by the Brodiers 
Keller. 

No. 12. — Alloy proposed, or invented, by M. LgoniEd 
Toumu. 

Thiepicices ^ast-of Nos. I, 4, aiid^ are those that ab* 
sorbed Ate mctst amidgam: the^wer^isast in copper; an 
aQoy of copper land tin ; thqse w:]nd[| had been sulmiitted 
''to the tempering process; and gun metal: — ^thls exactly 
agrees with the opinion of the gilders. With respect to the 
quahfity of amalgam to be employed, the gilder may ilidif- 
ferently use, either putfe copper, or almost any of die 
alloys of copper, with tin, ziric, or lead. We seeby the 
Abdve e\\l^fnt\(^hts', *at \vhat bejft stuits the founder, does 
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.not always suit the chaser and the turner. The burnisher 
must also, like the others, fin4 certain properties in the 
alloy which he uses. We must then, as we have before 
recommended, choose an ijloy possessing the most desira* 
Ue properties^ and ;nake use of the means pointed out for 
obtaining it constantly identic. 

. A bronxe colour is given to figures, and other articles of 
bronze, by the following process : 

Dissolve Sjffoi (or 76 cm/^ammei) of sal-ammoniac (mu- 
riate of ammonia), and half a ^ros (or 19 centigrammes) of salt 
•of sorrel (4>xalic acid), in half a pint (about 400 grammes) of 
double distilled vinegar (dQuted acetic acid). SUghtly moisten 
. a bair-pencil or brush with this solution, squeezing it after 
dipping, so that as little as possible may remain in it ; rub 
briskly with it, in the sun or over a stove, the well-cleansed 
metal, until the pencil becomes dry. Repeat this operation 
until the desired shades of colour are obtained.— ^The first 
coating produces a greenish yellow-brown colour ; the 
second, a green-brown bronze; andy by a repetition of 
these coatings, shades may he lobtained so darkt as to 
^pear completely hhck^ 

*• 

We shall finish this Article by jpving some general in- 
<3tructioAs. lor the manufiu^ture of bronze, and the best 
,^eans which can be employed m ousing the metals toge- 
ther which compose it^ so as to prevent the oxidation or 
;in(datilizalion a£my of them, that their relative prop(wtions 
may not be changed, and the least loss be sustained: we 
shidl then point out the treatment of the dross and sicoria^ ; 
and, finally, shall describe the analytical proce9se^ nuwe or 
.less easy or difficult which chemistry iiffbrds, to ascertain 
the proportions of the metals which enter into the compo- 
jution of bronze. This knowledge is highly useliil tp Ae 
manufacturers of bronze in ingots ; and to all pther foun- 
ders in bronze, whose operations are not directed by.priMC- 
deal chemists. 

We have sufficiently explained the advantages and in- 
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conveniences of the various compositions of bronze/ » 
respectsbronze statues^ medals, bells, cymbals, and gongs . 
ii^wellas various other articles; ^iich as weapons, cannon, 
^(yiimps, cocks, and ornaments in Or-nto/ti. 

' We liare described, in that part of this Article '' On 
medals in hronze^^ some remarkable circumstances wfaidi 
take pbce in the ftision of bronze in the crucible : but vre will 
further add, that whenever zinc is mixed with other metab, 
ft must be stirred in rapidly, and cast as quickly as possible, 
to preveiit the oxidation of tiitis metal. The principle ex- 
plained, relative to the casting of bronze in the smatt wajr, 
tbay, in general,' be applied to the same operation in' the 
large; nevertheless, some particulars necessarily require 
fresh instructions. 

The founder in bronze must endeavour to obtain a quick 
fusion, in order to avoid those causes of loss above infi- 
cated. The form of the furnace, the nature of the combus- 
tible, and the mode of operating, comprise all the condi- 
tions necessary to succeed. 

Reverberatory furnaces have been long adopted ^or tiiis 
operation : of these, we prefer those of an elliptical forin. 
Furnaces with spherical arches are employed by bell-foun- 
ders ; because their aDoy being more fusible, they do not 
require a very elevated teiApdrature ; nevertheless, as the 
rapidity of the operation is always essiential, it wocdd be to 
' their advantage to nse'isllipticarfumaces. 

Wood was formerly the' only fiiel employed ; but pit-coal 
hksj of late years, been ijubstituted with very great ad- 
vantage. ' 

The mode of operating in the large way, depends upon 
the'ihetal^ which enter into the composition of the bronz^e : 
but Virb' must ahvays particularly guard against oxidation. 
Th^TOSt meaiis conidsts in" the rapidity of the fusion : some* 
thnes w^ thronir on the surface df the fusing metals, ibitae 
'charcoal, broken into small pieces (but not so ism'all as to 
hazard any chance of their being carried away by the cur- 
rent of the flame), and often mix it with their scoriae. It 
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is also highly essential^ if we would add zinc in any great 
proportion, to slip this metal (made into thin plates) under 
the layer of burning charcoal : the charcoal must then be 
removed, without mixing it with the metal, which must then 
be well stirred, together, and cast as quickly as possible : 
die same precautions are necessary when tin is added» In 
general, the metals which are the most alterable by the 
fire, should be the last added, in order that they may be 
the less time exposed to its action. The metal must also 
be stirred very briskly, in order to effect their combination, 
which is often difficult, on account of their gr^at difference 
in density. This difference produces a divellent force, 
which is opposed to their , affinity ; and is so considerable, 
that even in the moulds it acts on the liquid bronze, ajid is 
one of the causes of the necessity of cooling it as quickly 
as possible. We profit, under some circumstances, by this 
force, derived from their different specific gravities, in order 
to separate certain metals from others ; as in the process 
o£ liqtiation, &c. 

The alloying of a small quantity of iron with bronze is 
. sometimes usefiil, as we have above stated ; but it is very 
difficult to imite it in a direct manner : on the contrary, it 
alloys without any trouble, if it be previously tinned ; and 
thus it is in the state of tinned iron that it must be added 
. to the bronze. This alloy is, however, very apt to alter in 
die casting ; the iron separating from it, and passing into 
the form of oxide in the scoriae. 

Arsenic is directly alloyed with bronze, for the spectdums 
of telescopes : (this is an alloy of copper,^ tin, platina, and 
arsenic). It is essential. to guard t;his mixture against ox- 
idation whilst casting ; which is done by means of a flux of 
powdered glass, which forms a layer impermeable to the 
air. so that the entire surface of the metallic mixture is se- 
cured from its action. , 

As for those alloys of bronze into whose composition gold 
or silver enter, it is of little iqiportance toknow the xnamiier 
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of fonning them, as they are not employed m (he Artt^. 
We have thus treated on the various compositions of bronsie, 
and on a variety of its applications : we shall now esfdaiii 
Ae means by which we can extract from the brome its 
constituent metals ; and particularly the copper and tin, 
which are generally found in it in the greatest ipiantities. 
This process, which was ub^ during and since the Revo- 
hition, is due to Fourcroy« At that period, a very conside- 
rable quantity of scoriae wer^ produced ; which, firom not 
being able to treat usefully, were thrown on the roads, to 
mend them ; and at Romilly, near Rouen, they had been 
Arown up as a bank. When MM. Anfrye and Leoonr 
•were employed to reduce these scoriae, they succeeded so 
well, that they £yrmed an establishment to effect this extrac- 
tion in the large way ; and, in a few years, they brought 
into the market very considerable quantities of copper and 
tisu They sent from their works, many hundred tiiousand 
Idiogrammes of these two metals f. 

Fourcroy's process is founded on the property which tin 
possesses, of being more fusible and oxidable tiian capper. 

* We find, in commerce, manj articles made of what iB^termed Hldte 
meUUi whidi is an alloy, without any fixed proportions, of copper, tin» 
lefid, .2dnc, iron, &q. It is adso called Button metal ; and is obtained by 
fiising t(^ther various kinds of old waste pieces of copper, brass, ftc 

if It appears, from a Report delivered to the Institute on this eistablish- 
i|ient» that very good tin was extracted by their processes: it contained, 

' tiowever, a little Copper, like the English tin ; but both these Idnds of 
tin were more brittb and dull than the Malacca tin^ which juusfe be 
owing to the lead they contained. The Commissioners named to make 
this Report, MM. Vauquelin, Deyeux, Guy ton, and Sage, found that the 

'El^lMsh tin, and -that fi»m the wmhousc^B of MM. Anfrye and Ijsoour, 

.fi^t^iaed, 

Pure tin 98.5 

Lead, .••.•• IX) 

Copper 0.5 

100. 

.I^Ialacca tin, the purest found in commerce, may be bent twenty times 
Mfore it breaks ; and shews, in breaking, great strength, and a particular 
grain : whilst the English tm, as well as that of MM. Anfirye and Leoour,' 
^Kfi^ at the third bending^ and presented in the broken part a greyish 
grdn. M. Brdaint obtained, by a process to be presently described, a tin 
80 pure, that it might be employed in tinning looking-glasses. 
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I. They begin by completely oxidizing a certain quan- 
tity of bell-metal, by calcining it in a reverberatbry famace: 
they then withdraw the oxide, and pulverize it. 

S; They next put into the same furnace a fresh quantity 
of metal : they fuse it, and then add to it half its weight of 
lihe oxide from the former operation. They then raise the 
temperature^ and stir the mixture carefully t after some 
hours, a quantity of copper, nearly pure, separates itself in 
itte liquid form, and diffuses itself over the bed of the 
furnace ; whflst the remainder is composed of the oi»des of 
tin and copper, and a small quantity of the earthy sub- 
stances from the furnace : the latter collect together on the 
sur&ce of the fused metal, in the pasty form, caUed scorise, 
and are taken off by means of a rake or rabble; and, when 
the surface of die fused copper is uncovered, it is cast into 
ingots. The scoriae are again pulverized; and they extract 
by levigation, or washing over, the metallic parts, such as 
the copper, &c., which were entangled in them. By this 
process, they extract from 100 kilogrammes of beU-metal 
about 50 kilogrammes of copper, which do6s not cemtBm 
more than a hundredth part of foreign matters. 

3. They mix the alreiuly-^ashed scoriae vwth one-eighdi 
part of their weightof pulverised charcod; and ih^ rub or 
grind the mixiture carefuHy together, in order to 4>perate 
upon it in the most intimate manner ; it is tiben put into a 
TiBverberatory ftumace, where, by tiie aid rf a hi^ tenqpe- 
rature, they effisct a second reduction, from whidi tiieve n- 
sidtsa fluid alloy, consisting of about 60 parts of copper 
and 40 of tin ; the surface of the metal bemg again coveved 
with a new scofiae, contaiidng a nuch greater proportion io£ 
tin than fhe fii^st. 

4. This alloy (of 60 parts of copper and 40 of tin) is 
calcined in the same reverberatory furnace, but «rithbut 
its being stinred : the lur, actkig on tiie sorfiioe of flie 
ftised metal, oxydizes tiie tin in a much greater proportion 
than the copper ; the result of which is, that layers of 
oxide are formed, having d certain degree of consistency^ 
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wluch are removed from time to time. This* operation is 
continued until the metallic alloy which remains becomes 
bell-metal: it is then cast into ingots, to be submitted ta 
the same processes as the bell-metal we have before men- 
tioned, in process No. 1. 

The layers of oxide, successively removed during tiiis 
operation, are united, mixed with charcoal, and reduced 
in a furnace proper for the reduction of tin. 

6. By a similar process, and in a similar fiimace, are re* 
duced all the scoriae rich in tin, produced from those which 
have been treated with charcoal in the reverberatory fur- 
nace (No. S) : from tiiis is extracted an alloy, composed of 
28 parts of copper and 72 of tin. 

6. This last alloy is calcined in a reverberatory furnace* 
in the same manner as alloy No. 4, till the liquid metal 
consists of equal parts of copper and tin : until this time, 
it has only formed oxides of almost pure tin. The layers 
of oxided tin produced on the surface are successive 
r^noved, and the operation continued until tiie alloy^ se- 
parated in the liquid form, is reduced to beU-metal ; when 
it is cast into ingots, to be added to the others, andbe tseat* 
ed as we have before mentioned respecting Nos* 1 and 5. 

From the colour of the layers of oxide formed on the 
sax&ce of the metal, they know when the period - has ar^ 
rived to remove them, and to .«tQp the process. - Whilst 
tiiey are white, the layers, o^ contain the oxide ^f tin 
nearly pure ; but when they be^n to turn grey, it is a oer* 
tain sign that they cpnt^ the oxide of copper : finally, 
when the layers of oxide become of a very dark brown 
colour, they contain a large proportion of oxidated cop^ 
per ; and the fluid alloy which tiiey cover is become bell^ 
metal. 

7. Lastly, tiiey mix the oxide of tin with die tentii part 
of its w^ght of charcoal in powder : they grind this mix** 
ture up with water, and treat it in the reducing furnace for 
tin. The oxide of tin is thus reduced to the metallic state, 
and is generally obtained sufficientiy piure. If, nevertiie* 
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lesi^ it should happen to contain too much copper^ it is suf- 
ficient to melt it in a cast-iron potj and let it cool slowly, to 
that point of temperature which is not sufficiently elevated 
to char paper : the copper is precipitated at this moment 
to the bottom of the vessel (alloyed with a certain quantity 
of tin), in the form of a pasty mass : the uppermost layers 
of metal contain only tin : these are removed with pre- 
caution^ layer by layer, and east into separate ingots, 

{To he completed in our next Number.) 



XXXI. — On the Fusion of Plumbago, or Graphite, {com- 
manly called Black-Lead,) into Sidtstances greatly re^ 
sembling Diamonds. By Professor Benjamin Silliman. 
-^From his Letter to Professor Robert Hare, M.D.* 

MY DEAR SIR, X^ite C0Oege, ComneeUeuty March 86, 1883, 

In a former Letter, I gave an account of the fusion and 
volatilization of charcoal^ by the use of your Galvanic de- 
flagrator. I have now to add, that the ftisjon of plum- 
bago was accomplished yesterday by the same instrument ; 
and diat I have again obtained the same results to-day. 
For this purpose, from a piece of very fine and beautiful 
plumbago from North Carolina, I sawed small parallelo- 
pipeds, about one eighth of an inch in diameter, and from 
three-fourths of an inch to an inch andaquarter in length: 
these were sharpened at one end ; and one of them was 
employed to point one pole of the deflagrator, while the 
other was terminated by prepared charcoal. Plumbago 
being, in its natural state, a conductor, (although inferior 
to prepared charcoal,) a spark was readily obtained, but, 
in :no instance, of half the energy which belongs to the 
instrument when in full activity ; for the zinc coils were 
very much corroded, and some of them had fiuled and 
dropped out: still, the influence was readily conveyed, 
through the remaining coils. As my hopes of success, in 
the actual state of the instrument, were not very sanguine, 

* From Vol. VI. No. 3. of the American Journal of Science and' Art* 
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I was (be more gratified to find a decided result in the 
very first trial. To avoid repetitions» I will generalize the 
results. The best were obtained when the plmnbago was 
connected with die copper, and prepared diarcoal with 
the zinc pole. The spark was vivid; and globules of 
melted- plumbago could be discerned, even in the mids^ 
of the ignition, forming and formed upon the edges of the 
focus of heat In this region, also, there was a bright 
scintillation, evidently owing to combustion ; which went 
on where air had firee access, but was prevented by the 
vapour of carbon, which occupied the highly lummett» 
re^on of the focus between the poles, and of the direct 
route between them. Just on, and beyond, the confines 
of the ignited portion of the plumbago, there was formed 
a belt of a reddish-brown colour, a quarter of an inch or 
more in diameter; which appeared to be owing to the iron, 
remaining from the combustion of the carbon o£'diai pairti 
of the piece ; and< which, being now oxided to a<nmxinttiDi^ 
assumed the usual colour of the peroxide of .that metaL • 

In various trials, the globules were formed very abun^ 
4antly on the edge of the focus; and, in several histanoes, 
wero stiiiddied around so thickly;' as- to rteemble a strit^of 
beads I of Miii«h the largest w^e of the site of the. smallest 
SijBtoHi others weve m^ely viaible to the naked eye; and 
others still were micro6co|iie^ . No globule ever appealed 
oq the point of the pkunbago^, which bad been in the focufr 
of. heat:; but this- point' ptoeHent^d a hemispherioaL exeava^ 
tion ; and the plumbago theve had die appearancQ- &£' hhnck 
sicofite, oif voloanic cinders. These were the general a|^ 
pearances at the copper pole,; occupied by: die plumbago. 

Otttbe zinc pde, occupieib by the prepared charcoal, 
t^cpce :ifere vety peculiar results. This pole, was, in every 
npitaiice, edongiited towards the copper pole ;i and die blads 
majttev aocumulated ; there presented every appearance ui 
fosiony not intO: globules, but . into a fibrous and striated 
fomi, like the half-flowing slag found on the upper cur-* 
rents of lava. It was evidently transferred, in the state of 
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vapour, from the plumbago of the oth^r pole ; and had^ 

l36eii fbnned by the carbon taken from the. hemupherical; 

cavity. It. waB so different from the melted charcoal, de* 

scribed in my former communioations, that its origm. from 

the plumbago could admit of no reasonable doubts I am 

loom toatate other appearances^ which have excited in my 

XBind'aYery deep interest. On the end of the prepared char- 

coalf and oecuj^ing, frequently, an area of a quarter of an 

ipchtxr more in diameter, were found numerous globules of 

pexfisctly-melted matter, entirely spherical in their form, 

hafiiig a high vitreous^ lustre, and a great degree of beauty. 

Some of than, aild generally they were those most remote 

from liie focus, were of a jet black, like the most perfect 

obsidiaift; others were brown, yellow, and topaz-coloured; 

olliers^ still, were greyish white, like pearl-stones, with the 

transhieeneeandhistre of porcelain ; and others,, still, limpid^' 

like flint .{^bus, or, in some cases, like hyalite or precious 

opal^. bnl; without the iridescence of the latter, Few^ 

the ^ofaulieasi upon the zinc pole were perfectly black, while 

very few of those on the copper pole were otherwise* Idi 

one inttmee, when I used some of the very pure EnglislL 

phimhago (sawn, from a cabinet specimen, and believed to 

be from Borrowdale), white and transparent globules were 

formed, on the copper side/r 

When tbefioittts were held vertically , and the plumbago 
tijD^ttmoj#, no globules were formed on the latter; and they 
were fiavmed on die latter ; and they were unusually nu- 
meroa% and almost all black, on the opposite pole. When 
the pointS'Were exchanged, plumbago being on the zinc, and 
charooalon ike copper end, very few globules were formed 
on tfae.-phmibago, and not one on the charcoal: this last 
was jrqpidly hollowed out into a hemispherical cavity, while 
die plnmbagD was as rapidly elongated by matter aecu- 
muladng at its point, and which, when examined by the 
microscope^ proved to be a concretion, in the shape of a 
cauHfloiwer, of volatilized and melted charcoal, having, in 
a high degree, all the characteristics which I formerly de- 
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scribed as appertaining to this substance. Indeed* I found, 
by repetitions of the experiment, that this was the best 
mode of obtaining fine pieces of melted charCoaL 

In some instances, I used points of plumbago on both 
poles, and always obtained melted globules on both : the 
results were, however, not so distinct as when plumbi^ 
was on the copper, and charcoal on the zinc pole; but die 
same elongation of the zine . and hollowing of the copper 
pole took place as before. I detached some of the gUAutes, 
and, partly bedding them in a handle of wood, tried their 
hardness and firmness : they bore strong pressure uMkaaJt 
breaking ; and easily scratched, not only flint-glass, bui'wki^ 
dow'glass, and even the hard green variety which forms the 
dqua-fortis bottles. The globules which had acquired this 
extraordinary hardness were formed from plumbago, whicli 
was so soft, that it was perfectly free from resistance when 
crushed between the thumb and finger, and covered' tfaieir: 
surfiices with a shining metallic coat These globules/ 
sunk very rapidly in strong sulphuric acid, much more so 
Aan the melted charcoal, but not with much niore rapidity 
than the plumbago itself, from which they had been formed. 
The zinc of the deflagrator is now too fiur gone Uy enaUe 
me to prosecute this research any fiurther at present As 
soon as the zinc-coils can be renewed, I shall hope to resume 
it ; and I entertain strong hopes, especially from the new im- 
proved and much enlarged deflagrator which you are so 
kind as to lead me soon to expect from Philadelphiai : 

j4pril \2. — ^Having refitted the deflagrator > with new 
zinc-coils, I have repeated the experiments related above; 
and have the satisfaction of stating, that the results are 
fully confirmed, and even, in some respects, extended. 
The deflagrator now acts with great energy; and^ in con- 
sequence, I have been enabled to obtain good results when 
using plumbago upon both poles. Parallelopipeds of that 
substance, one fifth of an inch in diameter, and ooe or two 
inches long, being screwed into the vices connecting the 
poles, on being brought iniko contact, transmitted the fluid* 
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"With intense splendour, and became fully ignited for (ui 
inbh on each side: on being withdrawn a little, the unial 
arch of flame was formed, for half an inch or more. In* 
deed, when the instrument is in an active state, the light 
emitted from the plumbago points appears to be even more 
miense and rich than from charcoal ; so that they may b^ 
used, with advantage, in class experiments, where the prinJ 
dpal object is to exhibit the brilliancy of the light 

On examining the pieces, in this, and in numerous other 
cases, I fiDund them beautifully studded with numerous 
gbbules of melted plumbago. They extended from within 
a quarter of an inch of the x>oint, to the distance of one 
fpaxtBt or one-third of an inch all around. They were 
hrger than before, and perfectly visible to the ndkedeye : they 
e:i[^]bited all the colours before described, from perfect 
Uack to pu^ white, including brown, amber, and topas 
oolcmrs. Among the while globules^ some were perfectly 
limpid f. and could not be distinguished, by the eye, from por-^ 
tions of diamond. In different repetitions of the experiment 
widi the plumbago points, there were some varieties in the 
vesolta. In one instance only was there a globule formed 
on the point : it would seem as if the melted spheres of 
plumbago, as soon as formed, rolled out of the current of 
flaihej and congealed on the contiguous parts; In every 
instadoe^ the plumbago on the copper side was hollowed 
out, into a spherical cavity ; and the corresponding piece- 
on the ' innc side received an accumulation more or less 
coluiidel^ble. In most instances, and in all when the defia- 
graCor was very active, besides the globules of melted matter,' 
a distinct tuft or projection was formed on the zinc pole, con-' 
siderably resembling the melted charcoal described in iny 
former communications, but apparently denser and more' 
compact : although resembling the melted charcoal, as one 
variety of volcanic slag resembles another, it could be easily 
distinguished , by an eye familiarized to the appearances. 
In one experiment, the cavity, and all the parts of the 
plumbago at the copper pole, were completelv melted oa 

VOL. IV. ? 
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ffae syabcitf and covered with a black enamel The igpr 
pearances were somewhat yaried, when specimens of plunf- 
bago from different localities were used. In some inst^cef^ 
it burnt, and even deflagrated, being completely diwipatg* 
in brilliant scintillations : the substance was rapidly cwjir 
fijumedy i^d no if^s^on was obtained* This kind, of efi^ 
Qccvirred ^oi^t distinctly^ wh^p there was a. plumbago pu^ 

on the copper si4?i ^^ & pi^? of ohfiTpoAl fon ,thp jifl6 
^4e. I l^i^ye abr^^y mentioned t^ ^o^fi^ettiii^Wch 
is obtained when \j^\% ^rang^ig^fit is i^^y^n^-r^^ ^mti 
foal on tl^e cppper, ^ t^e p^^b^^ qp tbfl Wife il4S jf 
tfifs effect ^^ pow pwti(5]«^ly distinct and. BW¥wWl^i 
l^e charcoal c» tfee copp^ .#dfi waft rAtttdly loi^dm^^ 
deiep cavity waci formed, and the charcoal takeo^ fxom it 
Yf^ icistapt^y accumulated upc^i tl^plumb^agQ po|pi(,:iB9nato 
ii)g a most beautiful pjo^uberanc^j compjLetely disti^gjlJAiir. 
able from the pl^ignbago, and pjreseptin^, wh^n .t|?,w^ 
by th^ microscope, a congeries of aggregated apheirefi, 
ytiih eyery marl^ of perfect fuuonj a^d with a peiC&Qtly 
metallic lustre. I wpiild agai^i. i:^Qpminend tbi9.anra9^ 
ment^ whejn the pbject i& to obtfi^in fijo^e. pi^^jt pf m^Jtej, 
charcpaL 

April 14.T— In repelling ^h$ ^^p^rimes^t to«day, I baye 
obtaip^ ev^ finer resultis than bpfore. The spheres of * 
melted plumbago were^ in some instances, «60 thickly aiCr 
ranged, as to resemble shot lying side by side : in one caie 
they completely covered the plumbago, in the part conti- 
guous to th^, point on the zinc sid^ ; a^d were, without, 
exception, white, , like n)inut;e dd^cate concreti/pn9 ojf pomi* 
miliary chalcedony : among a great niunber, there wfMi. Qpt 
one of a dark colour^ except, that when detached by tb^ 
knife, they exhibited slight shades of brown, ai the pj^^ 
where they were united with the general mass of pjbw^* 
bago. They appeared to me to be formed by the conden- 
sation of a white vqppur, which, in all the e^qperimeijttf 
where an active power wa|k employed, I hfud observed to b^. 
exhaled from between the poljQ^ \ and partly to pasft firQp 
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ail iibuiidaiit fbaie)' lik^ tbtitof iii& ektde jpitOMdiiiAg &bm 
die combMtiotf of ifkikfM mitibi I txmnAiOl^ mn^ dir* 
eUxflstante in the i^epoft of mj fit%t eQ>ei1iM^t»; btift did 
liotl dieii rtake mf ttisif to as(^eiftaiit the liatu^e of tite'litib- 
stthcci Aldioiigh itii abiAidimoe T«lidef ed the idefl(4ttf|[)]ro«' 
teble, I thought it pbsaible Aat it if^gfat cbntdft alkali^ 
demed frofti the cteii^al. le is easHy Cdbdensed bjr inT«^ 
ing a glass over the futue ma it risesy when it sooii t^yvdeM 
Ae glass opaque, i^itb ir white linhig/ Allboiugfa tliei^ wni 
a distmct and j^tdiar odoijf in t^ fiiiney I found titat the 
eondensed itiiatter wiaiS tasteless, and that it did not effervesce 
%i& acidsy d» a£feet the' tedt eolduvff for albdies;< BiMsii 
as it is pr6d<ieed a^paretidy ii» greater <][taatitiesrwheii 
both poles are tertninatedbyplambk^y Haeems-pessible 
Ijbtt it is white V<AgEti]iJiied oaid^onj g^nngpriglai b;^ its eon<A 
densatibn^ in a state of greater or 'lesser^ puHtyi tor' th^ 
grey,, white, and jie^hletp^ to the hmpid globuieff; 

The d^flagiliter having been refitted only ^i the nmment 
#heii a part of thi»- Paper had already gone to the pvesi^ 
lind the remanider is ctffied for, I was precluded^ by these 
drcunfstances, fti>m trying the decisive experimeni, ofhelit^ 
, ing this white matter, by means of the solar focus, iii a jar 
of pure oxygcfh' gas, to ascertain whether it will produce 
^rbonic acid gists. 

This trial I have this morning made, upon the coloured 
globules- obtained in the former experiments: they were 
edsrfy detached from the plumbago, by the slightest touch 
from the point of a knife ; and when collected in a white 
porcelain dish, they rolled about like shot, when the veSi^el 
was turned one- way and another. To detach any portions 
of unmeked plumbago which might adhere to them, I care- 
ftilly rubbed them between my thumb and finger, in the 
pahn of my hand. I then placed them upon a fragment of 
Wedgewood-ware floated in a dish of mercury, and slid 
over thedi a small jar of very pure oxygen gas^ whose entire 
freedom from carbonic acid had been fully secured by 

t2 
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washing it with solution of caustic soda; and, by subse^ 
quently testing it with recently-prepared lime-water. . The 
globules were now exposed to the splar jfocus from a lens, 
it was near noon^ and the sky. but very slightly dimmed by 
vapour. Although they were in the focus for nearly hsii 
an hour, they did not melt, disappe^, or alter their foim: 
it appeared however, on examining the gas, that they had 
given up part of their substance to the oxygen ; for carbo- 
nic acid was formed, which gave a decided precipitate with 
lime-water. Indeed, when we considei: that these globules 
had been formed in a heat vastly more intense than that.of 
the solar focus, we could not reasonably expect to melt 
them in. this manner.; and they are. of a character so highly 
vitreous, that they must necessarily waste away very slowly, 
even when assailed by oxygen gas. In a long-continued 
experiment, it is presumable that they would be eventuaUy 
dissipated, having only a residuum of iron. That they 
contain iron, is manifest, from their being attracted by the 
magnet ; and their colour is evidently owing to this metal. 
Plumbago, in its natural state, is not magnetic; but it 
readily b^cojnes so, by being strongly heated,, although 
without fusion ; and . even the powder obtained from a 
black-lead crucible, after enduring a strong furnace heat, 
is magnetic. It would be interesting to know whether the 
'limpid globules are also magnetic; but this trial I have 
not yet made. 

I have already stated, that, the white fume, mentioned 
above, appears when points ^f charcoal are used, I have 
fbund that this matter collects, in considerable quantities, 
a little out of. the focus of heat around the zinc pole ; and 
occasionally exhibits the . appearance of a frit of white 
enamel, or looks a little like pdmice-stone ; only it has the 
whiteness of porcelain, graduating, however, into light 
grey, and other shades, as it recedes from the intense heat. 
In a few instances, J obtained upon the charcoal, when 
this substance terminated both poles, distinct limpid 
spheres ; and at other times they adhered to the frit, like"^ 



into Substances greatly resembling Diamonds. 197. 

beads on a string. Had we not been encouraged 1)y the 
remarkable facts already stated, it would appear very extra- 
ragisait to ask. Whether this white frit, and these limpid 
sjAeres, could arise from carbon volatilized in a white 
state, even from charcoal itself, and condensed in a form 
a(kialogous to the diamond? The rigorous and obvious 
exjierinients necessary to determine this question, it is not 
now practicable for me to make; and I must, in the mean 
time, admit the possibility^ that alkaline and earthy im- 
purities may have contributed to the result* 

In oiie instance, eontiguoiis to, but a little aside from the 
charcoal pomts, I obtidned isolated darkrcoloured globules 
of melted charcoal, analogous to tliose of plumbago. 

The opinion which I formerly stated, as to the passage 
of a current from the copper to the zinc pole of the defla- 
grator, is,in my view, fuUy confirmed. Indeed, with the 
protection of green glasses, my eyes are sufficiently strong 
to enable me to looksteadily at the flame during the whole 
of an'e&periment i and I can distinctly observe matter in 
difierentUbrms, passing:' tcf the zinc pole, and collecting 
there, just as we see dust or other small bodies driven 
along, by a common,.)rijgid : there is also an obvious tremor 
produced on the copper pole, when the instrument is in 
vigorous action; and wej'can perceive an evident vibration 
produced, as if by ttie'iinpulse of an elastic fluid, striking 
against the opposite pole. 

If^ however, the opinion which you formerly suggested 
to me, and which is countenanced by many facts, that the. 
poles of the deflagrator are reversed, — the copper being 
positive, and the zinc negative, — ^be cOrjreiBt, the phaeno. 
mena, as it regards the course of the curypnt^ will accord 
perfectly well with the received electrical hypothesis. 

The number of unmelted substances being now reduced 
to two, nameljr, the anthracite and the diamond, you will 
readily suppose I did not neglect to make trial of them. 
qAs, however, the diamond is an absolute non-conductor, 
and the andiracite very little better, I cannot say I bad 
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anjr serious hopes of success. Ji luure UMbde vmam ftt- 
tempts^ which h|ive.&iled 2 fOkdf nftex )o0iiigtwK>42«Dfcfliid%. 
the fi:agiiiente being ihcown about with a strong deciB|M^ 
tioh^ I have desiated froiuithe attemlpti havingi as I iffm^ 
oetve, a more feaioble projiect in vienr. 

I trust you will not cwsider the detluils^f <lie p g a< j>dhjg 
pages as being too minute, provided the eulgeol a||Nnv*i< 
to jrou as interesling as it does to me. The Aunon 4il(fhi9f 
coal and of |d«mhago is sufficie^dy xemarkabki ,but4iMr 
evident approximation of the aaubsrial of these hiedief tOr 
w^rds the condition of diapnoadj firbm -vbkh they diflfar so 
nemarka^ly in thek phyttcal protperties^ a£^Mnds> i£ I; nia^ 
take not^ a atril|^iiig confirmation of wome of ous kadiiig 
chemical doctriMs* :'.« 

i remain, as »rer, your faithfiu) jB^^d and acBfrna^ } : 
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JSXKll^-^Expmmenis upon Dtamotidf ' Anthtfucykk ^ 
Pkmbag^uM^ikeCkmpmndBhwtf^^ Fhrn^mLili^ 
ad^ressfid tQP%ofes$or Robbrt Htfju^ jtf.Di jy Jtr^KV' 

MY DEAR SIR, Y^ CoHitge; ConiteeHeuiy Jfyt4^ 16^, £899. 

Havin(^, last year, caused to be cohsti^ucted an apparatus^ 
capa]l)ile of cqntainipg fifty-two gallona of g»3 for £he sup- 
ply of your compound or oxy-hy^rogen blovir-p|pe, and 
capable of retceivin^ a strong impiuse from pressure, Xh^re 
been intending as soon a^ practicable, tp ^ubjec^ the dia- 
mondf and the apthr^cite, to its intense ^e^t. A^thoiigh 
their being non-condUctqrs would be no. impediment to we 
action of the blow-pipq jUuhe upon thepi; still,, obvious 
considerations h^tY^ ^wavs made me poqsideir the success 
of such experiments lis very doujbtfiil. I ^ude^ of coigr^e, 
<o the combustibaity of ^ese bodies; fropi which we 
might expect that they woutd be ^s^^tqd by a ffam^.^us* 
tained by Oxygen gas* 

> Rroni Vql. V^, ^?«^ S| of th^^<?/*4(i Jjntr^MSf^i^ifffi fn^-4%^r. 
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VLf first trials were ihade by placing small diamoiids in 
a tttvitj in cbarcoal ; but the support was, in every in- 
stance, so rapidly consttined, that the diamonds were 
i^edily displaced by the current of gas. I next made a 
cMnk in a piece of solid quick-lime, and thrust the diamond 
ifitok: this proved a very good support; but the efful- 
gence of light was so dazzling, that, although through 
green glasses I could steadily inspect the focus, it was im- 
possible to distinguish the diamond, in the perfect solar 
brightness. This iflode of conducting the experiment 
proved, however, perfectly manageable ; and a large dish, 
placed beneath, seciired the diamond ftom being lost, (an 
accident iidiich I had more dian once met with,) when sud- 
denly displaced by the current of gas. As, however, the 
support was not combustible, it remained permanent ; ex- 
cept that it was meked in the whole region of the flame, 
itnd covered with a perfectly white enamel, of vitreous 
ttne. The experiments were frequently suspended, to 
examine the effect on the diamonds. They were found to 
be rapidly consumed ; wasting so fast, that it was neces- 
sary, in order to examine them, to remove them from the 
heat at very short intervals: they exhibited, however, 
marks of incipient fusion. My experiments were performed 
upon small wrought diamonds, on which there were nu- 
merous polished facets, presenting extremely sharp and 
well-defined solid edges and angles. These edges and 
angles were always rounded, and generally obliterated^ 
The T^hole surface of the diamond lost its continuity, and 
its lustre was much impaired: it exhibited innumerable ver^ 
minute indentations, and intermediate and corresponding 
salient points ; the whole presenting the appearance of 
having been superficially sofiened, and indented by the 
current of gas, or perhaps of having had its surface 
unequally removed by the combustion. In various places, 
near the edges, the diamond was consumed, with deep in- 
dentations ; and occasionally, where a fragment, had 
snapped off by decrepitaticm, it disiclosed a ooHchoidal 
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firacture, and a vitreous lustre; These results were nearly 
upiform; in various trials : and every thing seems to indi- 
cftte, thaty were the diamond a good conductor, it would 
be melted by the deflagrator ; and were- it incombustible, 
a globule would be obtained by the compound blow-pipe* 

In one exp^iiment, in which I used a support of plum- 
bago, there were some interesting varieties in the phseno- 
mena. The plumbago being a conductor, the light did 
not.accumulate as it did when the support was lime, but 
permitted me distinctly to see the diamond through die 
whole experiment. It was consumed with great rapidity ; 
a 4^1icate halo of bluish light, clearly dbtinguishable from 
the blow-pipe flame, hovered over it; the surEace ap- 
peared as if softened ; numerous distinct but very minute 
scintillations were darted from it in every direction; and I 
could see the minute cavities and projections, which I have 
mentioned, formuig every instant In this experiment, I 
gave the diamond but one heat, of about a minute ; but, on 
examining it with a magnifier, I was surprised to find that 
only a very thin layer of the gem, not much thicker than 
writing paper, remained, the rest having been burnt.* 

I subjected the anthracite of Wilkesbarre, Pennsylvania, 
to similar trials; and, by heating it very gradually, its de- 
crepitation was obviated. It was consumed with almost 
as much rapidity as the diamond ; but exhibited, during 
the action of the heati an evident appearance of being su- 
perficially softened. I could also distinctly see, in the 
midst of the iqtense glare of light, very minute globules 
forming upon the sur£Eice. These, when examined by a 
magmfier, proved to be perfectly white and limpid ; and 

♦ In Tillooh'g PhU. Mag. for November 1S2I, Vol 68, page S86, I 
observe the following notice, by Mr. John Murray. 

** By repeatedly exposing a diamond to the action of the oxy-hydrogen 
1^1ow.^ipe in a nidus of magnesia, it became m black as charcoal, and 
split into fragments which displayed the eonchoidal fracture. 

^^It will be ftund, that this gem, affixed in magnesia, soon flies off 
v^ minute fragments, exhibiting the impress of the conchoidal form. 

^^ . In lately exposing, the diamond, fixed on a support of pipe-clay, to 
the ignited gas, I succeeded in completely indenting it : — examined after 
tllt>xperiments, it exhibited proofs of having undergone/tMion.'* 
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Ihe whole 8urfiu» of the anthracite exhibited, like the dia* 

.mcmd, only with more distinctness, cavities and projection^ 

united by flowing lines, and covered with a black vamisl^ 

exactly like some of the volcanic slags and semi-vitrifica^ 

tions. The remark already npiade, respecting the diamond^ 

appears to be equally applicable : to the anthracite ritf. 

that its want of- conducting power is the reason why it k 

Bot, melted by the- deflagrator, and its combustibSity is 

the sole obstacle to its complete ^famon by the compound 

blow-pipe* • 

, I next subjected a: parallelopiped of plumbago to llie 
compound flame* It was consumed with considerable ra* 
pidity, but presented, at the same.time^ numerous 'globules 
o£. melted matter,. xlearly distinguishable by ttie nAiA 
ej6 1 and, whea the piece was.afterwards examined tnth • 
■good glass,, it was found richly, adorned 'with numerous 
perfectly, white and transparent spheres, connected also 
bje white lines of the same matter,::c6vering the greater 
part of the surface,' ior the space, of .half an inch at and 
around the point,, and presenting a.befiutiful contrast with 
.the plumbago beneatli, like that of 4l white enamel upoii;a 
black ground* 

In subsequent trials, upon pieces from various localities 
foreign and domestic, (confined however: to very pure wpkA^ 
m^ns,) I obtained still more decided results: the 'white 
transparent globules became very numerous, and as large 
as small shot ; they scratched window glass — were lastekss 
— harsh, when crushed between the teeth — and they were 
not magnetic* They, very much resembled melted silex ; 
and. might :be supposed to be derived from impurities in 
the plumbago, had not their appearance been uniform in 
the different varieties of that substance, whose analysis has 
never^ I believe, presented any combined silex ; and neither 
good magnifiers, nor friction of the powder between the 
fingers, could discover the slightest trace of any foreign 
substance in these specimens. Add to this, in different 
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ecpermienti, I obtained very nunitifouflr |lcrfieefly black 
gtobtdeif on the aaine pieces which iilBbirded the white ones. 
hk ione inttahce, tfai^ <ioveredati inch in lengthy all arofimd : 
mahy of tfiem were as large as common shot; and they had 
ldl die lustre and briUianoy of the inost perfect black 
enamel. Among them were obsenredi here and there^ 
j^obulesofthelightaBr^oloured varieties. InoneinstancCithe 
entire ^nd of the pairalleloiHped of plumbago was occupied 
by ft-single Mack; globule. The dark ones were imifermly 
attracted by the magnet ; and, I think, were rather more 
flctasiUe to it than the plumbago ; which had been ignited, 
but BolLmelted. We know how easily, in substances cot^* 
tainbiil^' iion^ Ae.xttagnetic susceptibility is changed by 
AUglkt. variations 6i temperature. I am aware, however, 
thflfti&e dark globules may contain more iron than the 
pihimfaago from whenoa they were derived ; as the conE- 
buatioa ^of part of the carbon may have somewhat diml- 
nished'the proportioa of that substanca I find that tb^ 
famoL of the plumbago, by the compound blow-pipe^ is by 
]jd( mieana difficult; and the instrttment being in good 
ordttv^ good results m^ be anticipated with certainty^ All 
the press is waiting while I write, it is not in my power Mb 
deteilmine the nature of all these various-cdloured globules ; 
and paortkularly, to ascertain whether tiie abundant wUte 
globules are owing to earths combined witbth(eipluilibagw,or 
whether diey are a diflferent form of dadiwfc Ifthefprmet 
be true^ it proves that no existing analysis of ploBDibago 
can be correct ; and would still leave tl» remarkable whHe 
fanie^ so abundantly exhaled between t&e poles of the dei- 
flagrator^ and so rapidly transferred: from: the ooppdt to 
the zinc pole, entirely unaccbuated for* 1 would add^ 
tUt^ for the mere fusion of plumbago^ the blow-pipe is 
much preferable to the defli^itorf but a variety of ikP- 
tatesting pbasnomena, in relation; to both plumbsqgo^ aod- 
chareoal, are eahibitdd by the latter, and not by* iHk 
feccnBsr.. 
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Hoping, that if these subjects have not already engaged 
ymtt atteiitiOD> fi^y nill^peedily do so» I Temaiti^ ibf 
dearlSir, jtftver, ^^ - .^'- - ^ 

Your firiend and sarvsaxl, 

B. SlLLIBIAN« 
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VU8I0N OF ANTRRACITJE. 

The anthracite 4if Rhode Ishod is thpu^t to he Vefjt 



pure. Dr. W31iam Meade eatimatea ita propor^on of aai>* 
Ikui at niQety^fiMir per cent Thia aeathracite I hiiv« im% 
noeeeded fai indting, by tha <eoiB|Kmnd Uatr-l^ipei« - i% 
gores hrge brilfiant black globiiles) not a^ti^^cMble by tbr 
magnet, but in other respects not ta be diatingnisHed fiaom 
the dark globules of melted plwnbligo^ Th^ esi^Mriinent 
waa enjfareiy suceesa&l, in every trial: add the gies^ iHM^bcDr 
of the glqbulesy and their evident flbv fir(v% aod Mw^m* 
m\&i, Ae entice masa^ permitted no dtobt aa U^ ^fkf ^btli)0 
i^y die wltedaoduracite.. 

• The Kflkenny cpsl g^vie only wlnte and transimeiitj j^ 
bules : but it seems rather difficult to issipHile this, to; uar 
parities^ since this anthracite ia. stated to ccmtaiii nivMy- 
saven per cent, of carbon. 

: I have exposed a diamond, this aAemooD> to thef soliir. 
ibeusy in a jar of pure oxygen gas ; but observed no stgnp 
of fomon^ nor mdeed did I expect it : but X wished to c^or . 
paae die dd experiment ifidL those related above. 

Hie diamond ia now the only stfbstanee which hair Mil, 
been perfectly meltedh. 

I inserted a piece of plumbago intcA a cavity mad^ in- 
quick-lime, and succeeded in melting it down by the bkilr-^ 
pipe inio two. or three hu^e globules, adhering into One 
masa^ and occnpyn^ die oazntyiaihe' lime: these glohales 
wcore Iknpid ^ and nothing remained of the origkial appeat- 

aaoe of die pmnbagov except ai ft w black points 

• «.,•■» » 
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XXXIIL— 'On the jidvantages aiiending ikt&npkymefU rf 
the Patent Metallic Pistons^ and Metallic Suistitutes for, 
Stuffing-haxeBf invented hy Mr. John Barton, 

In our last Number, we had occasion to notice various 
misrepresentations of Mr. Barton's Patent Improvements 
in Propellingi &c. ; which^ upon further . examination, ap-r 
pear still worse than we at first conceived them to be ; 
and, indeed, they evidently have tended to make his in- 
Vi^taons appear totally useless. In the first place5 the 
steam-boiler cannot be constructed as ttiere shewn:. and 
with respect to the pump and hydraulic engine^ they are 
neither pC them' capable of raising water ; for the moment 
the valve in the pump quits its seat, it stopis the passage 
into the hollow pump-rod, or rising main, which is shewn 
in the misrepresented figure, as contracted, and placed just 
above the valve ; whereas in the drawing of that figure in 
the specification, there i^ an abundant water-way provided. 
Ill the misrepresented figure of the hydraulic engine, the 
valves in the moving flaps would, of course, prevent any 
vacuum being formed ; and, consequently, no water would 
rise into the engine* 

JM[r. Barton now represents to us other hardships to 
which he has been subjected, with respect to his Patent 
Metallic Pistons ; and particularly, that in the United States 
of America, where thiey are extensively used, they are not 
even knoum as his invention, but as that of a Mr. Peter 
A. Browne, an American advocate ; who came over to this 
country several years since,' and persuaded Mr. Barton to 
allow him to take out a Patent there for their joint benefit;! 
but from which the latter has never yet enjoyed any advantage 
whatever. 

The following Letter to Dr. Samuel L. Mitchell, from 
Professor James Cutbush, of . Philadelphia^ dated January. 
11, 1817, (which appeared in the New- York Mercantile 
Advertiser on the 15th of that month,) sets forth the great 
advantages of these Metallic Pistons in a very clear light. 
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*' Dear Sir^ — Discoveries and improvements^ vrhether in 
science, the Arts, or manufactures, made known to the 
public through a common channel, and sanctioned by men 
truly eminent, must necessarily jcall the attention of a dis- 
cerning public, in order to appreciate their value and im- 
portance. The following account of a new application of 
the wedge and spring in mechanics, and the discovery of a 
mode of constructing pistons for all kinds of fencing and 
lifting^pumps, air-pumps, steam-engines, &c. without 
packings as it is termed, which is the discovery of Peter 
A. Browne, esq. an eminent attorney at our' bar, may be 
highly interesting to the artists of your city, and useful to 
the country at large. I speak of the practical utility of 
thie discovery ; by which, as the sure criterion of merit, as 
it respects utility, invention should be tested. Of this I 
am satisfied, having witnessed the operation of the piston, 
not only in the forcing-, but in the air-pump. 

" When the workmanship is perfect in the Cylinder 
and piston, it will always produce a vacuum. — This is evi- 
dent, from the ebullition of ether, and other experiments 
in v^cuo. Mr. Rose, surgeons-instrument maker, a work- 
man of considerable merit, is now adapting this piston to 
the air-pump of the cupping instrument, which promises 
advantages decidedly in its favour. The model in the 
possession of Mr. Browne, the patentee, was made by Mr. 
Lukens, with his usual neatness and accuracy. I shall 
notice briefly its construction. 

*' The foot of the piston-rod gradually widens at the bot- 
tom, and fastens unto and fits in a flat circular plate^ which 
constitutes the bottom of the piston. The rod is furnished 
with a screw and shoulder, a small distance from the bot- 
tom. There is an upper circular plate, of the same size as 
the under one, which rests upon this shoulder, and b 
confined in its place by a screwed niit Between these 
plates are three segments or pieces of the same metal, 
which, when placed together, form a drcle, the size of the 
cylinder ; and between these are three triangular wedges, 
which act equally upon the segments of the circle. These 
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we4g09 «M: i^gftiBst.a jneliaUkr apring, iMdk is ciiciiliir in 
Sotrnf and of mfflcieBt, power and elasticity. The springs 
bjr its cfxpaouon^ forces die wedges forwavd ; these agtdn 
a«t on tibe three segments ; so tiiat a^somplete contact widf 
the. Cylinder is produced. 

'^ The pbton» tharefore, consists of the undieo^ and nppep 
platesi the three segmentsi the three wedges^ and dm 
apripg* It is obrioiis (3iat ihe pcwer of the-spring is coosu 
mnniealed or applied equally to the wedges^ die> sptUig 
heiQg in contact with one of the sideroTeach; and that 
the wedges» in their tum^ actequally, and unifondy^, -is 
wedges, on the ihree several segments. The segoieiiii 
dien press against the cylind^ in every point of contact^ 
which, of course, must be against the whole cylinder 9 itui 
diaaseter of the piston being the same lui that otA^ 
cylinder. 

" The wedges themselveaare formed with great acouii&^y 
and. fit the segments, when the whole is arranged^ idth 
mathematical precision. In the operation of the piston, WQ^ 
may remark, that any si>ace, however large or minutey 
which may arise from the enlargement of the drcle by ihc^ 
pressure of the spring on the wedges, is filled, and the^ 
whole rendered air-^ht. The segments, when put togt^ 
ther, forman equilateral triangle in the centre; and tint 
wedges which are inserted are also equilateral triangles* 

" From. the idea we have of this piston, we may readily 
perceive its superiority over the common kind ; that the 
defects or imperfections to which those formed with packing 
ate liable, are removed; and tJbiat its appHcatkm may 
be^geneiratl to any engini^ in which the piston is used, how*^ 
ever, large or small,, and howeveif simple or comf>ound*' 
Valves have been added; by Mr. B. to answer the purpose: 
olafifiing" and air-pump. 

'^ I am. SO' well satisfied, in. opinioavtithother persona n^io) 
bastfe examkiedit, as to itisi utility,, that, to do Mr. Bixumer 
jnatiae, I oonsid^that he has not only shewn considei^abler 
geviua and talent, but has rendered an essential, advantage 
hydiis invention^ in diseovering a perm^ment apnl effaetoal 
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sujMitate for the common padung and pistoiij xmt any ap- 
pendage thereto. 

''f Mr* Rose will forward apd present to you ap idr-pi^^p 
on tbifl principle* in a f?w d^s. 

" Very respectfully^ Sir, yo^r friend.and obedienf s^ryaojl;, 

'* James .CuTBusE(.^' 

*' Samueii L. MiTCHKLLy MJ). Profe$$or^ $c." 

We cannot .^ufficifintly regret that any one shouU thu% 
have deprived the inventor, 720/ on/y of aU profit frmik his 
dkcoverjif but afsq have laid claim to the invention iiseiffn 
W^ fikq BpAf that the invention is known in France, lag^ 
t{iE P9fxie 01% of '^ Browne's M)^ta})ic Pii^leos." . 

We are also sorry to learn fr of%ifyp(^ thatsf^vejcaj j)erfBcm 
aflie^ nQw pirating his inventionin thi^pountry, and. enjoying 
t^. benefit of his improvements^, without making the J^ayt 
aclpipwledgment in return. 

Odiers» however, have been more liberal to him; and 
have not only satisfied him in a pecuniary way, but have 
likewise furnished him with testimonials, in writing, of their 
approbation of his inventions. We are particularly glad 
to find, amongst the testimonials, the two following, firom 
Mr. Perkins. 

*' This may certify, that I have had Barton's Flexible 
Metallic Piston some months in use ; and that I consider it 
the best and most perfect of any which has come to my 
knowledge, either for steam-engines, or other purposes. 

" JLomlm, June 4th, J823." " J. PerKINS." 

" Mr. John Babton — 
** S1B9 I have used your Patent Piston and Stui&ng-box 
above three months, in my engine. The friction is much 
lesiy than any I haye yet tried. I have had the steam up 
to 1400 lbs. to the inch, without any leakage to signify. ^ I 
generally work with steam from 400 to 500 lbs. to the ihch, 
and find them quite tight enough for all practical purposes. 
The wear appears to be not the least objection to them. 

" I am. Sir, your obedient servant, 

" 41, miter Lane, July 24, 1823" " JaCOB PeRKINS." 
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In addition to these Certificates^ we are glad to giire our' 
own testimony of their excellence, having just had an op^ 
portiinity of witnessing the effect of die three months* 
wear upon the piston ; and which was, to polish it highly,' 
and to fit it most accurately to the cylinder ; in short, ib 
make it perfect. 

The action of the metallic substitute for a stuffing-box 
upon the piston-rod -was also equally satisfactory. 

Both the piston and stuffing-boxweremade of hardened 
and tempered steel; and had been heated by the high- 
pfessure steain to that degree, that it was feared the springs 
would have suffered thereby: luckily, however, no mia^ 
chief has happened to diem. 

Mr- Barton has also laid before lis, the following Certi-' 
ficate firom Messrs. Howard, of Rotherhithe ; who have 
both pistons and stuffing-boxes of his improved construe* 
tion, in their steam-engines' of 14 and 40-horses* power. 

** Mr. John Barton, " irm miit, RotherhUhe, Jug. i6, im. 
" In reply to your request, of being informed how far 
we are satisfied with die two metal pistons you put to our 
steam-engines; we think it a clever invention, and that it 
may be adopted in most cases to advantage, as is the case 
with ours. Though, with the old one, you had not a rea- 
sonable prospect of making a perfect job at first, the 
cylinder is wearing very smooth ; and we consider a few 
months more work will bring it to as nice a bearing as 
could be looked for. Widi new, perfect cylinders, you 
would, of course, have much better chance. 

** I am, for Thomas Howard, Self, and Co. 

" Yours respectfully, 

" Wm. HOWAKD.** 

* 

The following, from Mr. George Ledger, Calenderer 
and Presser, is particularly satisfactory, as evidencing the 
great length of time these pistons will wear, without even 
requiring to be attended to. 
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Mn Barton, " Mate Pond^ Souihwarh, dug. 14, 18S3. 

" Sir, I have had your patent piston and air-putnp bucket 
at work upwards of four years, in ipy steam-engine: ihey 
worked two years, andupwardSf without requiring to be looked 
at 3 and were perfectly tight. We since examih^d tJietn i 
Aey are in the most perfect condition : and I expect^ from 
their appearance, they will last twenty years. 

** 6£bRG£ Lbdgsr/* 

It wotild be ebdlest to copy all the certificates now Ifiag 
before lis : we shall therefore content ourselves with giTuig 
extracts firom the more important ones. Mes^. Thom^ 
hill . and Morley, Cutlers, in New Bond-streel^ atated, in 
the yea:r 1819, that they were able dien to w6^k their eh* 
gine with perfect safety ; — ^that before the apfrfieatfon of 
Mr. Barton's patent piston, they required steam of a pt^ 
sure of 79lbs. oh the Uich ; but, with it^ they do iDorie work 
at iSlbs. only ; — and, that, for three yelurs, they had not had 
t single stoppage, as it continued perfectly tight Mr. 
George Smart, late of'llie Steam Mills at the Ordnance 
Wharf, Westminster-Bridge, states, in 1818, that hh has had 
Mr. Barton's air-pump bucket at work, day and fdght^foi 
t^pwards of eighteen months \, — that, when it was first put vt^ 
the pump^barrel w€is worn very bad with the sharp sand ojf 
the Thames ;— the packing used, before, with the commqii 
bucket, seldom lasted above a month ; as their watir ^rsm 
drawn a great way at low tide, and they suffered much in 
consequence, from its quantity being deficient for Gonden^* 
sation; an evil which the new bucket cdnected ;— ^tbat> oil 
looking at the bucket a few weeks since, they wete agree- 
ably surprised at finding it but Uttle worn ; i^d the workup*- 
piece so much improved, that they had every appearance 
of lasting twenty years;— that the piston and stuffing-box 
put into their condensing-en^pne were in^uable, as they 
never had a stoppage with either of them ;r— that they were 
satisfied the engines^ would do more work ndth the patent 
improvements than before^ and would last much longer; 
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as the friction was nearly all removed, and they even be- 
came tighter by use. Several certificates, from Engi- 
neers to Cornish mines, speak b?ghly favourably of the great 
advantages of these patent pistons. The Engineers of the 
London and Richmond steam-packets, in the year 1819, 
say, that before the adoption of the patent metaUic pistons^ 
they were unable to keep up the steam, even with an ex- 
penditure of six sacks of coals per day ; but that, for the 
three months since the patent pistons had been applied, they 
could keep up the steam with ease, with four sacks oidy, 
being one-third less than before ; and with only one-half the 
quantity of tallow formerly used ; — and, also, that the speed 
of the packets was greatly inereased. Messrs. T.V. 
Cooke and Co., eminent mdt-distillers, Thames Bank, have 
had the patent metallic piston in use ever since the year 
1818, and a metallic air-pump bucket since the year 1820;. 
both of which have given the greatest satisfaction. Mr. 
John Garford, of the Steam Oil Mills, Limehouse, haa- 
furnished two c^ificates; viz. one in the year 18S0, and 
another in 1821 . In the first of these, he says, that he ap- 
proves of the metal bucket, 8 inches in diameter, supplied 
by Mr. Barton for the cold-liquor pump of his SO-horsa 
steam-engine (made by Messrs. Boulton and Watt), and 
that it had been in use 14 hours per day, near four months^ 
perfectly to his satisfaction. The former bucket was geared 
with leather, which seldom lasted twenty days, and fre- 
quently caused much loss of time to his workmen, whilst 
refitting it The pump being, exposed to draw small gravel, 
had much gulled the barrel. When the new bucket was 
put in, the barrel was bored as close as the substance of it 
would permit, but not enough to take out all the furrows; 
and that, on examiniij^g the bucket twice, he found that it bad 
fitted itself to the indents. — His certificate in the year 1821 
is equally favourable. In a certificate from Mr. Henry 
Peto, of Little Britain, in the year 1819, he says, he feels 
it a duty to inform Mr. Barton, that he conisiders the hy- 
draulic engine, put up at the late Aldgate Gas-works, witik 
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Kit' patent metallic piston and gluiBng-box, as a most valu* 
able improvement; as^ after two years' daily work, it still 
ocmtinued to give the greatest satisfaction.* We shall 
tuith our . extracts, by adding, that Mr. William Boiindy 
bWhfoander, Clerkenwelli states/in IS^l, that die 16-inck 
pfrtent metellic piston, put by Mr. Barton in his blast cy« 
Bnder, had been in constant work nearly two years, without' 
needing any repairs ;— that it performed well ; and he con- 
aideved it to be a vmck better blast for a furnace, than when 
the piston was' leathered in the old wiay. 

We may add; that Mr.: Bi^rton supplied Messrs. Bra- 
mah, Engineers, of Pimlico, in the year 1818, with two; 
of his patent lAetallic pi9h>ns, for a machii^ for the pur-, 
piose of compressing hydrogen gas i which stood the pres- 
sure of upwards of ' twenty atmospheres, and gave perfect, 
satisfiictibh. ! . 

Mr. Barton having favoured us with accurate working, 
drawings of his patent metallic piston, as fitted up by him 
when employed in steam^ngines where steam of an ex- 
traordinary degree' of pressure is empioyed (such as those* 
of Mr. Perkins's); and also of his metallic substitute for a 
sfofBng^box ; we hasten to lay: them before our Readers, r 

In Plate Vll.figs.' 1 and 2, the piston is represent^ in 
two cross sections; the one vertical; and the other hori- 
tontai, through the ^ dotted line A A, in fig. I. In tJlese^ 
figures, our Readers will find, that, although the principles, 
of the metallic piston, as described in the American com- 
munication from Professor Cutbush, in the beginning of 
diis Article, are preserved, yet that they are very con-- 
siderably modified in the different parts; and that, instead, 
of- the piston consisting of the tipper and under plates, the 
three segments, the three wedges, and fhe spring, as' there > 
ctoscribed, it'is here shewn as being composed of the solid 
cyliiidrical east-iron body BB, having a conical hole, C, to 

•'"■■- . 

* Mr. Barton hss since fiimished Mr. Peto with another engine of 
a aimilar constriictiicm ; by which the whole of New Fumival*8 Inn is 
flUppUed with water- fcom a spring on the premises. 



reeeke the unlarged eiMk ql the i40t<n(irrod |), upon wlueli 

U 14 secured by a crp8s-pin» E|. passing through botku A 

cbfumelor gK)ove» FF, isi made around tlus body ;. invUdi 

^le locked the foujp east-ste^lf hardened and tempered se^^ 

WMta, GOGQ ; the four right-angled cast*sjted weAgut^ 

K[HHH, &c.^. affd the eight haxdeo^d and tempered steel 

heliaeal springfl^ Illl, &a which are kdged in cylindrical 

ea?ities» aaad^ boA in the wedges and in the solid bo^.ef 

Ike piston, aaas to aUow: them to play freely. Ikieadk 

spring, a steel cylindrical pin is also pbMed» a Httle shortcif 

Aum the springa: the springa are.thua prteveoted- ftom 

bending out of the direct line of action^ .Thre^ ^grcusifet 

are yiade aMund the exterior of.lii^ segments ;end wedgeso 

die saddle <me ia designed to. hold oil« or greeee^ to Iubi»» 

oato the piston and cylindec: in the upper wnd.Vmm 

grooves are lodged steel rings, hardened and/teinperedii 

i^id dLeft across; these ringp. are made just to fill. (he 

gsooves; and, when the piston IS placed mOiec^iiider J J^ 

tiietr enda meet. They are pnerentod from turning round 

ift Aegtoores, by a small pin or stud ia the imddle of eeidi>; 

ftiHing into a hok'made ia the gsoove, so aa to keep the 

rings with their oleflb enda in opposite directions to etuAk 

(Miher. The use of these rings is, chiefly,, to. prevent the 

moveable parts of the piston finwi fiEiUiag asunder, andr 

getting deranged,- when the piston is tak«a out of Aft 

cyGipder. 

{To be cqniinu^) 



X wusfT y^u witt not consider my applicatioa irrelevent:' ti|t • 
tbe< objects of ]ipR]rYalttid]|]ie Repository. 

Can you, ftom your own experience^ or that q€ yo»pS% 
Chemical associates, point out the best method of preserv- 
ing Fish fropi speedy putrefi^ction ; so that this delicious 
article oF food iQay be safely forwarded 0rom our dista,nt 
shores, to t^e great encouragement of our fishermen, and 
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&f the better supply of the metropolis, and the tDwns of 
the interior ? 

I more particularly allude to the Turbot and Cod Fish- 
eries of the north-west coast of Ireland, and the coast cxf 
Wales, where these valuable fishes are in the greatest 
abfuidance; and which, in case of such an expedient, 
would become as great a national treasure as the Salmon 
Fishery on the coast of Scotland. 

At present, these articles of food, comparatively 
speaking, are supplied in a very limited manner to the inhsr 
bitants of the interior, and often in sudb a state as to be 
unwholesome ; while, if a suitable antiseptic could be em- 
ployed for the preservation of the abundance taken .on the 
more distant coasts, the advantages, in a private .and nor 
ticnal point of view, both to the fishermen and the public, 
would be incalculable ;—« more especially as the strong 
precautions taken to prevent smuggling, have, in a manneiv 
neutralissed both the means and exertions of the fisbermoi 
belonging to our niearest outports* 

1. What Ae great advantages of destroying the .life 
of fishes, on immediately taking them out of their elemeot;{ 

fL Would it be possible to preserve fish with sugaiv 
as an antiseptic? 

8. How would the pyroligneous acid answer, as an antii- 
septic t In what manner coidd it be most simply pte» 
pared ? and how should it be used ? 

I am, Sir, Your obedient Servant, 

n T. GiIiL, B9f. A Coi«STAMT RfiAnSBk 



XXXV,— LIST OF PATENTS FOR NEW INVENTIONS, 

wkkk have passed the Great Seal^ since July 24, ISfSL . 

To WiHiam Harwood Horrocks of Portwood, wfthbi 
Brinnington, in the county of Chester, Cotton Miun^c* 
turer; for a new and improved method, applicable to pre- 
paring^ cleaning, dressing, and beaming Silk Warps; ana 
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ako Applicable to beaming other Warps. Dated July f/ii 
18S3. — To be specified in six months. 

To Richard Gill, of Banydown, in the county of Rut- 
land, Fellmonger and Parchment Manufacturer ; for a n^w 
method of preparing, dressing, and dyeing Sheepskins and 
Lambskins with the Wool on, for Rugs, Carriages, Rooms, 
and other purposes. Dated July 24, 18S3. — In two 
months. 

To William Jeakes, of Great Russell Street, in the 
parish of St George, Bloomsbury, in the county of Mid- 
dlesex ; for an Appariatus for regulating the Supply of 
Waler in Steam Boilers, and other vessels for containing 
Water or other liquids. Dated July 24, 1828.— In six 
months. 

To Wittiam Davis, of Bourne in the county of Glouces- 
ter, and of Leeds in the county of York,' Engint^er; for 
certain unprovements in Machinery, for shearing and dres3'' 
ing Woollen and other Cloths, requiring such process. 
Dated July 24, 1823.— In six months. 

To Henry Smart, of Bemers Street, in the parish of 
St Mary-le-bonne in the county^ of Middlesex, Piano- 
Foffte Manufacturer ; for certain improvements in ihe con- 
struction of Piano-Forte9. Dated July 24, 1823. — In m 
months. 

To Miles Turner, and Lawrence Angell, both of White- 
haven, in the county of Cumberland, Soap-Boilers; for an 
improved process, to be used in bleaching of Linen or 
Cotton Yarn or Cloth. Dated July 24, 1823.— In two 
months. 

To John Jackson, of the town of Nottingham, Gun- 
maker; for certain improvements in the construction of the 
Lockfl'used for the discharge of Guns and other Fire- 
Anns, upon the detonating principle. Dated July 29, 1823. 
— In two months. 

To Joseph Bower, of Hunslet, in the parish of Leeds, in 
the county of York, Oil-of- Vitriol Manufacturer; and 
John Bland, of Hunslet aforesaid, Steam-Engine Manu- 
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&cturer ; for a certain improvement in such Steam Engines 
as condense out of the Cylinder, by which improvement or 
invention tlie Air-pump is rendered unnecessary. Dated 
July 31, 1823.— In two months. 

To John Bainbridge, of Bread Street, Cheapside, in the 
city of London, Merchant ; who, in consequence of a com- 
munication received by him from a Foreigner resident ih- 
the United States of North America, is in possession of ^cer- 
tain improvements upon Machines for cutting, croppmg, 
or shearing Wool, or Fur, from Skins ; also for cropping 
or shearing Woollen, Silk, Cotton, or other Cloths and 
Velvets, or any other Fabrick or Fabricks thereof respec* 
tively, whether made or composed entirely of Wool, Silk, 
Cotton, or other materials of which Cloth or Velvet is made; 
or of any Mixture or Mixtures thereof respectively; and 
also for the purpose of shaving Pelts or Skins. Dated 
July 31, 1823. — In six months. 

To Louis John Pouchee, of King Street, Covent 
Garden, in the county of Middlesex, Type^Founder; 
who, in consequence of a communication made to him by 
a certain Foreigner residing abroad, is in possession of 
certain Machinery or Apparatus to be employ^ in tli» :' 
casting of Metal Types. Dated August 5, 1823*— In' 
six months. 

To Robert Dickinson, of Park Street, Southwark, in the 
county of Surrey, Esq. ; for a certain improvement, in ad- 
dition to the shoeing or stopping and treatment of Horses' 
Feet Dated August 5, 1823. — In six months. 

To James Barron, of Wells Street, in the parish of 
St. Mary-le-bonne, Venetian-^ Blind Manufacturer; and 
Jacob Wilson, of Welbeck Street, in the parish of Sf; 
Mary-le-bonne, Upholsterer ; both in the county of Mid- 
dlesex; for their improvements in the construction and 
manufacturing of Window Blinds. Dated August 11^ 
1823. — In six months. 

To William Wigston, of Derby, in the county of Derby, 
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Engineer; for certain improvements on Steam Enginei. 
Dated August 11, 1823.-~In six months. 

To Henry Constantine Jennings, of Devonshire Street, 
in the parish of St. Mary-le-bonne, in the county of 
Middlesex, Esq.; for his improvement or Machine for 
preventing the improper escape of Gas, and the danger 
and nuisance consequent thereon. Dated August 14^ 
1823. — In six months. 

To John Malam, of Wakefield, in the county of York, 
Engineer ; for a new mode of applying certain Materials, 
hidierto unused for that purpose, to the constructing of 
Retorts ; and improvements in other parts of Gas Appa« 
ratus. Dated August 18, 1823. — In six months. 

To Thomas Leach, late of Friday Street, in the city of 
London, Merchant, but now residing at Litchfield in the 
Coimty of Stafford ; for his improvements in certain parts 
of the Machinery for roving, spinning, and doubling Wool, 
Cotton, Silk, Flax, and all other fibrous substances. Dated 
August 18, 18S3 — In six months. 

To Robert Higgin^ of the city of Norwich, Shawl Ma- 
nufacturer ; for a new or improved method of consuming 
or destroying Smoke. Dated August 18, 1823.— In six 
months. 

To George Diggles, of College Street, in the parish of 
St John, Westminster, in the county of Middlesex, Gent; 
for an improved Bit, for Riding Horses, and for Horses 
used in single and double harness. Dated August 19, 
18^. — In six months. 

To Robert Rogers, late of New Hampshire, in the United 
States of America ; but now of Liverpool, in the county of 
Lancaster, Master Mariner and Ship Owner ; for an im- 
proved Lanyard, for the Shrouds and other Rigging of 
Ships and other Vessels ; and an Apparatus for setting 
up the same. Dated August 18, 1823b — In two months. 
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XXXVI. — On Curing British White Herrings with Mr. 
Phillips Lohdon's British Solid Salt By Mr. John 
Lewis, ofBroadstairsy Kent. fVith additional information 

• fr&m Dikch Merchants, on ihe Cur&qffV'kite Herrings.* 

Sir, . 9, Lawerl^met Street, Jan. 9iS,lB\3. 

I BEG leave to inform the Society of Arts^^ &c. that I have 
^lis seafiOQ cured six thousand five hundred and thirty- 
three. barrels of white herrings, <;au£^t in the. British 3eas ; 
a great part of which have been cured af^rthe maQner of 
the Dutch. The others were for the West;Iudia> Baltic, 
Irish, and home markets^, x : . , .. 

, The above is a much greater number of barrels tjian 
any other curer hath, accomplisl^ed in the United Kingdom. 
I have sent to the Society a half barrel, as a specimen; 
4UEid hope they .will ment the Socie^ty's approbation* The 
Putch comgEaence their fishery ii;^ the di^ep sea, in. the 
^Qdiddle of the summer : the fishery at Broadstair^ where my 
iierrings are cured, commences, about the lOtl^ of October. 
.My herrings are thoroughly, impregnated with salt; for 
which purpose I prefer the pate,p English solid, salty which 
will preserve them good a lon^.timet and even improve their 
^fiiovoufs 1 am, very re9pectfully, Sir, 

Your obedient servant, 

To C. Taylob, M.D. See. JoHN LewIS. 

* From Vol. XXXI. of tke Transactions of the Society for the 
Encouragement of Arts, Manufactures, and Commerce.-— The Society 
.Avarded its Premium of the<70kl Meda^ to Mr. Lewis. . 
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CERTIFICATE. 

Broadttatrty Kmi,JtM.Uy 1813. 

This is to certify, that Mi. John Lewid has cured more 
than thirty barrels of gypped herrings, after the manner of 
the Dutdi; and that the sample of half a barrel^ sent to the 
Society by the sloop Speculation, is a fitir sample of diose 
cured by the said John Lewis. 

John Kennbtt. 

Henry Banner. 

Robert Barfield. 



Mr. Lbwis*^ Process for Curing IVhiU Herrings. 

irr»ai2ffair#, tftfii. S3, 181$. 

The process used by me for curing white berringSi 
after the manner of the Dutch, is as follows : 
As soon as possible after the herrings are caught, they 

ftte gypp^y by cutting the blo6d veins of the u^ck acroiss 
with a v^ry istn^ll Tsta^ made for that purpose r the small 
guts ar^ to be dvawn out of this Incision by the ktifife ; and, 
at the same time, the neck-piece !s to be cut out, tight 
xmdei^ the twt> foro fins. The herrings must theu bo tfarowh 

into a tub^ and well roused (mixed up with salt); and 
packed immediately, t^ilst bleedfaig, into casks, laying a 
suffidmit quantity of salt ^tween oach layer of herrii>gs. 
JPordgu Salt has' usually hien employed for this purpose; 
but, from this yeat^s eitj^rieuce, I find the British idtd 
salt eqmly if not superior, to any salt I have ever tried : 
and, agreeably to thd Dutch system, the herrings must Bo 
laid well on their backs in the cask. The casks must be 
then headed up, and laid on their sides for a fortnight or 
thre^ weeks ; then be o^ned and filled up, and so put by, 
ready for shipping. This is the whole of the process. 

I am. Gentlemen, your obedient very humble servant 

John Lewis. 

♦/ The Society, ansdous to obtain every possible infor- 
mation upon the subject, procured the attendance of several 



very yespeetable Dutch raerchants, and other persoira 
from Holland, well conversaift m the business- of taking 
and curing herrings^ U> mTestigate* &e herrings sent from 
Mr. Lewis, and to faTouv the Committee with farther obser- 
▼atien» upon the aufaject. They commenced the business 
by a Gsrofid examination of fSbe cask sent to the Society^ 
smellmg and tasting the pickle, and observing the manner 
in which the herrings were- placed in die barrel They 
dlen took out some of the herrings promiscuously from the 
«8sk; and shewed, from some ungypped herrings they 
brought with them, the manner of gypping the herrings, 
hy making an incision, nearly iii the form of a semicircle, 
undei the neck, removing &e g3k and- gttts, in a similar 
manner to those cured by Mr. Lewis. 

T^ prepare Mr. Lewises herrings- for eating, — They 
took &em from the cask, without washing, and cut off 
a saudI shp, the whole length of the belly, as useless: 
an incbion was then made the whole length, on the back 
of the fish, and the entire skin of the herring dex- 
terously chrawn ott^ commencing at the throat of the fish. 
The fish was then cut across obliquely, in the direction of 
the vertebrae, into pieces of three-fourths of an inch each, 
containing die bone in (he centre of each ; and thus laid on 
a phite^ for the table, to eat with bread and butter. Sl>ni6 
of them were prepared in another mode ; namely, by hold- 
ing the tail of the fisl^ when skimied as before described^ 
between the finger and thumb of each hand ; atid^ 1^^ 
dexterously turning it over the wrists, the herring was spliif 
(he whole lengdi, and separated fJrom the bone^ leaving the 
whole fleshy parts in two longitudinal pieces. 

The Dutch gentlemen, after eating heartily of the her- 
rings, concurred in the following sentiments : — 

They declared Mr. Lewises process of cure to be pre- 
cisely the same as the Dutch method. 

That the Dutch, in their cure, use generally the best 
Lisbon salt, well crystallized, in the proportion of one 
thousand pounds weight of salt to fourteen whole barrels 

n2 
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of herrings; each barrel containing from 1000 to ISOO 
herrings, according to their sixe. 

That the Dutch commence their herring fishery on the 
21st of June; and continue it, from 58 to 60 degrees nortb 
latitude, to the latter end of August ; following the herringsy 
and continuing their fishery of them, southwards, from that 
time to the latter end of October. 

That the Dutch always pack their herrings in oak casks j 
and for the West-India trade, pack them in small ca^ks; 
as a cask of herrings will not keep good there, long aft^K 
being opened. 

That the signs of a good herring are, that the fat should 
run from the hands, in opening it ; the flesh should appear 
clear and white ; and the flavour be not too salt 

That the herrings caught in October, in latitude 40 
degrees, are the best calculated for the West-India iqar-^ 
kets ; having then shot their roes, and become meagre ;. 
and will, therefore, keep better. 

That the Dutch herrings will keep good twelve months* 

That Mr. Lewis's herrings are extremely good, and 
equal to the best Dutch^ only rather too salt for home 
consumption. 

They recommend^ f&r the fVest-India trade, that Mr# 
Lewis's herrings should be repacked in smaller barrels, in 
the following manner : — The herrings should be laid upon 
their backs, very close to each other,' the heads turned 
towards the outer circle of the cask ; that when a layer is 
thus placed, and pressed hard, some salt should be taken 
up, between both hands open, and, by a sudden jerk, 
dispersed equally over the layer; the next layer of herrings 
should be laid directly cross-ways of the former, be pressed, 
and sprinkled with salt, as before; and the herrmgs be 
thus closely placed, salted, and packed, stratum super 
stratum, till the cask is well filled. 

That the herrings are usually eaten, inHpUand, as taken 
from the cask, without boiling, or any other culinary pre- 
paration ; but that the roes are usually broiled before the, 
fire, before they are eaten. 
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XXXVIL — On Curing Herrings, Pilchards^ Mackarel, 
Sprats, ^c by the use of the Patent British Solid Salt. 
By Mr. Phillips London.* 

WITH A FIGURE. 
S1R9 i\r4».57y Cannon Street^ ^prU SO, 1813. 

I TAKE the liberty of sending to yoU| for the inspection of 
the Society of Arts, &c. what I think a fine specimen of 
pickled mackarely in their entire state. 

They were cured with my British solid salt. I am told, 
the cure of mackarel, whole, has hitherto been deemed 
almost impracticable. 

I believe split mackarel have been salted and preserved, 
but in a very inferior state to these. If my mackarel should 
be thought deserving of future notice, I shall, with great 
pleasure, communicate with the Society upon the subject 

I am. Sir, your obedient servant, 

Phillips London. 

To C, Tayloe, M,D* Sec. 

certificates. 

Briiiih'Herring'Fuhmg Compeu^'s OffUe^ Londm. 

At a Meeting of the Directors, held at the Company's 
Office, March 22, 1813 ;— present, 

Kinnaird Smith, Esq. in thfi Chairs 

William Smfth, Esq. M.P. 

Nathaniel Br^ckwood, Esq. 

John Capel, Esq. 

J. C. Saunders, Esq. . 

Thomas Cresswell, Esq. 
Resolved, That the Secretary be directed to deliver to 
Mr. Phillips London, patentee of the British solid salt, a 
Certificate, as under : . . 

Mr. London having this day produced to the Directors 
of the Biitish-Herring-Fishing Company some mackarel 
cured with bis patent solid salt; they do, in justice to Mr. 

♦ From Vols. XXXI. XXXIL and XXXIII. of the Transactions of 
the Society for the. Encouragement of Arts, M anu&cture8» an^ Com- 
'merce.-^The Society voted its Silver Medal, and also its Silver Medai 
set in Gold, ^o Mr. London, for these communicationt. 
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London, volnntoriljr'tertify and4eokireittoite tbeinopkoM^' 
tbatJhe^naokofel st^curtd fanmarpassed in goodness wnf4he 
Directors had before seen, both m fxini vf'colaar nndJaste^ 

The natural outside ^appearance of the mackarel was 
pveserved nearly aslnigfat as ^en they were fresh, altbengb 
Aey bad been in fickle 'tince the last maefcaFel aeaaim^ 
and when loul^ weae in lugh perfisction ; being of AiBeddirii 
colour, very moist, and •excellent m Sacwmr, 

A verf/ fsnudlj^iion, iikev/ise, of the salt in whichii bad 
been inpickk ^wosdissohed.} so that ih£ wholewhieh suea l^ 
appeared Jit for other uses. 

The Directors feel pkaanre in teadfying these iadts ; 
Ntfhidi, if igeneffalfy hnowB, they hope may lend to itbe be* 
mfB&t of <die nonnnunity jat large. 

Signed, by order &£ the Board, 

TfioifAS SAXJNBsas, Secretary. 



Sir, America S^fuarey Ma^ 4» 1813. 

As some fishermen have been lately with me from Mar- 
gale, ^on the business -of a ahip to which they lent assistance 

^^vfMhgt-on^he Margate Sand, I conversed with Ibem ^on 4he 
subject of the approaching mackarel fishery. TSbey were 
astonished, when I 4old <them that yon Jkad completely 
cured that fish with the soUd seit'; and their surprise was 
increased when I gave them a specimen of those which you 
caused to be cin*ed in October last They admired greatly 
the condition of the fish ; -and 8aid,ito JOse ibeir own words, 
'^ that they had tried^o cwre them many a time and often, 

'Ibift'Rever could succeed." They iiave taken dte fish to 

"Margate wi& great ^satis&ction; and thidk that the conse- 
quences will be very important, as the imke of mackarel on 

'4he ^British icoast may be carried to an immense extent, 4ind 
eptnja large Jbreign irade^ as 4»eUas afford a wonderful 

' SKppU/ for home consumption^ 

* The probability of ibis event is naw- greatly increased, in conse- 
quence of the introduction amoqg us of a lately*^scovered American 
method of catching mackarel and other fish ; for wMcb. Admiral S^r Isaac 
CofBn has recently obtained a Patent.— Editor. 
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I h«9% «Ibk» ishewn tl)e cured maeka^l to &m of tbn first 
Janaiea merohanta ; who adjudged it to b^ a ntw dipfs^Yf^ry ; 
and said that the fish were perfectly ieuredj and fi^ fei th^ 
West-India consumption. 

fXtiit flavour of these cured maekarel appaafnji t0 b$ as 
estraordinary as th^ir presenratbn \ being diought by 8om$ 
peinMtfis, for use as saad^ehes and for the purposes of 
the^table, ^qual^ if npt superior, to the anchovy* 
1 9m, dear Sify yours very respeotfiiUy» 

R. T, Maativ, 

To Mr, I'^ii.LiPf LovDOH. 



-r^ 



Mr. Pf London^ Process Jbr Curing Maekarel. 

The fifdt whlob he u£;e^ for his pi^kl^ is Prifish salt r^- 
fined Iry fusign ; in which ppera.tipn, thi? impurities ar^ se» 
parated by precipitation. 

ThQ strength of the brjpe^ in which his fish are pickled, 
is> in speci^c gravity^ in proportion to water, as 1S05 to 
lOQO. 

IJe recommends the fqllowiQg p)an for the cure : — 

The fishing-boats to take out with them, vessels contain- 
ing brine of the streQgth above mention^d ; and the mo- 
ment the mackard are caught, they are to be put alive into 
this brine, without gutting, or any other preparation. 

That, on barrelling them^ a surplus of dry salt be added 
in the c^sk, tp Atrepgtben the brine ; which had become 
Wi^^r, frpw a portion of the $alt pf the brine h^viug b^n 
ab|K^;*he4 by the fish, ^d^ iako, frpm t^ patural moisture 
ex,uding firpo^ 1%, 

That this i3 jail the uecess^ pperatiop. That the ex- 
p^x^ise of the sa}t is very li^le^ as 6ov^n[iment a,llows a 
drawbac)^ pf the duty, on all salt used in the fisheriei;. 

Mr. London hi^Meves th0t mack^^rel pifpkled in cpmpi^pn 
9^U wpuld spou putrify. IjLe ?^pppses, in^eed^ that they 
n^^y be p]*eserve4 with the large-gjr^ined Cheshire salt ; 
but even this is not equal to tjhe refined salt he U3.e6, >vhic|i. 
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from hb experiments^ contains 570 pacts of muxiatic mcU, 
4S5 parts of soda, and only 5 parts of extraneous natter^ 
in 1000 parts of the salt 



%* It appeared to the Comimttee/ that a greats por- 
tion of salt in lumps was added to the pickle than could 
be dissolved ; and that there always should remain a quan- 
tity of lumps of salt undissolredy ready to counteiaeti 1^- 
solution, any tendency to putridity which isight arise in 
the fish ; — and thai Mr. lAndon's British salt was particu- 
larly well calculated for the preservation of,fish,/rom its 
having been deprived of its impurities, and its water of crystal- 
lization, by previous fusion. 

The following additional information was also fomished 
to the Society by Mr. Phillips London, on the Pickling of 
Mackarel ^c. and the Preservation of Sprats, by the n^ of 
his British solid salt. 

Sir, d7, Camwn Sireei, Nmf* 17, 1813. 

Herewith you will receive a small cask of mackareT, 
which have been cured several months. I shall have the 
pleasure of calling at the Adelphi, to explain why they 
were not sent sooner. 

I am. Sir, your obedient servant, 

Phillips London. 

To C.TAYhOM,M.D.See. 



Sir, OimnoM SireH, Jan. 39, 1814. 

I received your very polite and attentive note; and, in 
consequence, 9houId have done myself the honour of wait>^ 
ing upon the Gentlemen of the Committee this evening, 
but am prevented by the severe weather. I therefore beg 
you to make my apology to them. — The kit of mackarel 
I sent, was one remaining, of the last Spring catching. 

I herewith send you a small jar of mackarel in slices, 
which are said to be nearly equal in flavour to the anchovy. 
Preparations are made at Ramsgate for curing them upon 
a large scale, early in the Spring. 



hy the use of Patent British Solid Sak. 2S5 

. I take this opportunity of submitting to the Committee 
a specimen of pickled sprats, cured about six weeks ago in 
London, after baring been caught two or three days. '. I have 
just now caused about one hundred barrels, fresh from the 
sea, to be done at Ramsgate, under the particular notice 
of Sir W. Curtis, Bart Some such are now selling to the 
labouring poor at Spitalfields, under the Associatimi for 
their relief, at one penny per pound, in number about fifty 
fish. I presume to^ request the particular attention of the 
Society of Arts to this important subject. 

Your very obedient servant, 

Phillips London. 

To C. Taylor, M.D. See. 



Sir, 57, Canmn Street, Dee, 6, 1814. 

I BEG of you to present my respectful compliments to 
the Gentlemen of the Committee, and also to the Society, 
for their Vote of Thanks, conveyed to me in your Letters 
of 9th March and 21st of April last; expressing also their 
hopes that I would persevere in preserving mackarel upon 
the principle which I had the honour to communicate to 
them in May 1813, and which, they were pleased to say, 
they regard as an object cxf much National consequence. 

I have not. Sir, been inattentive to the object : on the 
jBontrary, I have caused to be cured, this last season at 
Ramsgate, upwards of twenty-five thousand mackarel. 

There were cured at the same place this Autumn, and 
sent to the West Indies, upwards of three hundred barrels 
of herrings ; and, in the last Spring, about fifty barrels of 
sprats, all preserved upon the principles which the Society 
did me the honour so highly to approve ; and which, I am 
Jiilly persuaded, is the most effectual, economical, and expe- 
ditious method of curing Jish ever practised : and I am 
strengthened in this hopcj by observing, in the Fishing 
Regulation Bill, now depending, that encouragement is 
held out, by a new clause introduced expressly for the 
purpose. 
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In evpeetadon th%t the mode of euring ^sh hy iannier- 
sion in fully-eaturated brine of Bidid'salty n#y become wpry 
general, particularljr for herrings^ I am induced to inebae 
to the Sodety die process, more folly explained thaa it if 
in their Volume for 1814; and ealoilatEd for cuiing ftdi 
oh shore, and in any aituation, howev^ exposed, eyen 
without any covering ;-«*4m y4>u will rieadily coneiriy^ that a 
surplus of salt on the aurfaoe of the brine will always meet, 
and quiddy saturate, any rain whatever, that may ftdl into 
the reservoirs. I am, with respect and icsteem. 

Sir, your obedient servant, 

Phillips London. 

To C. Taylor, M,D. Sec. 

Prooefsfor Curing Herrk^s, Pilchards^ Mackarel, SpfotSf^c, 
by m^m^&ion in Brim of Britisb " Spmp S^^t,'' 

Reservoirs, of any required size, are to be proTMed, fa 
the forms of tdnnei^s pits ; or backs, vats, or casks, per- 
fecdy water-tight ; which Aould be about one-hrif ffiled 
with brine, made with the said salt, of die specific graviljr 
of 1.S06., water being 1.000.^ by dissolving about 1B8 parts 
of the salt in TS parts ^f &esh water. 

Theftsfa, as fresb as poseAUe, may be gutted or not ^ 
and, without deSay, foe ]^unged into tins <fidly-satttrated 
brine, in such qua>ntity as nearly to fill die reservoirs j afid, 
o^fter remaining therein, quite immersed, forftv^ or six days, 
they wffl be effectuaHy struck ; and so fully im^HfegRated 
witb salt, as to be perfectly 'fit for being repacked as usual, 
with large^grained " solio salt,^ and exported to the 
hottest climates. 

Brine is known always to be weakest at Ae upper part. 
To remedy this, and in order that the brine be kept 
up to an uniform saturation, a wooden lattice-work frame, 
of such size as easily to be let into the inside of the reisier- 
voir, is sunk an inch or two under the surface of the brine, 
for the purpose of suspending upon it lumps of one or two 
pounds weight, or larger, of " solid salt," which v^ 
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effectually saturate whatever moisture may exude from the 
fish ; and thus tbe brine will be continued of the utmost 
strength, so long as any part of tibe lumps remain undisr 
solved. The solidity of tihte lumps admits of their being 
applied several times, or whenever the reservoirs are re-^ 
tflenished with fish ; and the brine, although repeatedly 
used, does not putrify, nor do the fish, if kept under the 
surface, ever become Tancid. 

All pnovigions are best (Nreserved by the aJboy^ me.thod$ 
particularly bacon, which, wfaeoiycqred by that process, is 
not so liable to become rusty as when done by the usual 
method of rubbing it with salt, and yet is most effectually 
cured. 

Tte soflid salt may be procured in any quan^ty, or of 
any size, of Messrs. Lokbok, at tiie salt-pit, Northwich, 
Cheshire; Messrs. Smfth, Marten, Smith & Co. America 
Square, London ; or Messrs. WnrrBHOUSE & Gal an, Li- 
verpool. 

I herewith send ycFu a ibalf barnel ^f naakasd, f^ of 
twanty-five thoufiiand maofaurel .cured lon my plan;, also Mr. 
Cutler's CertificatfEi, that so, many v^ere <sured nt lEUmgt^ 
during the laist aeasoq, most 4)i which w)^e shipped Hox 
Russia. They were all cured by immearsicm in lyrinp of 
Sritbh/solidsak, .i^reeably to ibe method I had the hospur 
pf icoQwunicating to the Society^ and which is pMlbJid»edl^ 
the Thirty-second Volume of the Society's TraRsactjiofiv. 
Xhe whdb w^re extriemely fine ; And &U us b«auti&l as 
{the ^specimen sent, wUcli, I hopey will meet ithe appvobik 
tion of ;tbe Sociiesty* 

tl.«m, Sir, jmur oMienjt servant, 

» C. TiafMSR, Jtf.D. Sec. Phillips LcmnoN. 

From Mr. London's statement, at a Meeting of the Com- 
mittee, it appears that the same process will also answer 
perfectly well for preserving beef, or any animal food, for 
sea store. 
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CERTIFICATE. 

Mr. London cured by his new process^ under my imme- 
diate inspection, upwards of 25,000 mackarel, at Rams- 
gate» in Kent, during the last season. 

John Cutler, Licensed Fish Cureri 

September S9y 1814. At Bamagate, Kent. 



Reference to the Engraving of Mr. London's Hydrometers. 

Plate VIIL Fig. 1. 

A glass bottle, ^th a ground glass-stopper, is to be filled 
^th brine, made firom a solution of solid salt in water. The 
three glass bulbs vrithin it, a, b, c, are of difierent specific 
gravities ; and so graduated, that, supposing the tempera- 
ture of the air to be at sixty degrees of FahrenheitVi ther- 
mometer, and only one bulb floats on the surface, as shewn 
in the engraving at a, it indicates the specific gravity of 
the brine to be 1.155 ; containing about 30 parts of salt, 
and 80 of water, which is insufficient to cure animal mat- 
ters with certainty, by immersion in it. 

When the second bulb, i, floats, it indicates the specific 
gravity of the brine to be 1.180 ; or about 24r parts of salt, 
and 76 parts of water ; which may be used for the pur- 
pose of immersion. 

But when the three bulbs, a, &, c, float, they indicate 
the specific gravity to be 1.196, or about 38 salt and 
72 water. 

This brine will fully answer the purpose, in the hottest 
weather, iii most climates ; provided the rules be attended 
to, which I had the honour to send the Society last year, 
and the meat or fish be always covered with the brine. 

Phillips London. 



XXXVIII. — specification of the Patent granted to PHtLtifs 
London the Elder, and Phillips London the Younger, 
of the Pamh of St, Luke, Chelsea, in the County of 
Middlesex, Gentlemen; for certain new and improved 
Methods or Processes of manufacturing, refining, and 
purifying Muriate of Soda, or Common Salt, — Dated 
Apiil 19, 1809. Term expired. 

Wei Phillips London the Elder and Phillips London the 
Younger, do hereby declare, that our invention or disco* 
Very is fully described in manner following ; that is to say: 
It consists in purifying, refining, and manu&cturing mu- 
riate of soda, or common salt, for general use and pur- 
poses $ t;t2. rock or fossil salt, salt made from rock or fossil 
salt, or from brine-springs, sea-water, or muriate of soda, 
or common salt, in any state, or however made or obtained, 
by fusion, or by heat, or calcination; and by the applica^ 
tion (to it, or its SQ^ution) of soda (mineral alkali), its nitrate, 
sulphate, or carbonate, or any other of its combinations ; 
pot-ash (vegetable alkali), volatile alkali, lime, or their 
sulphates, nitrates, carbonates, or any other of their com- 
binations.; or by the addition of any other material or 
reragents, that will effect the decomposition, precipitation, 
or separation of the whole or part of the earths and metals, 
or earthy or metallic salts, mixed with or combined with 
the muriate of soda, or common salt, before mentioned, or 
any solution thereof, as particular circumstances may suit 
or require. 

The muriate of soda, or common salt, with the necessary 
jre-agents and materials, is to be put into a reverberatory 
furnace or furnaces, or any suitable furnaces^ kilns, pots, 
pans,, or other fit and proper vessel or vessels ; and such a 
degree of heat applied, as will fuse the said muriate of 
soda, or common salt; (at this period of the process, the 
re-agents and materials may be applied, if preferred); 
which, being kept in fusion a sufficient time, so that the 
earthy and metallic parts be decomposed, precipitated, or 
separated, it is to be drawn off, or taken out, into proper 
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receiymg-yesselsy as long, as it continues to come off fit and 
clear, (or it may remain, to cool in the furnaces, kiTns, &c.) 
leaving the sediment or residue of the precipitated or se- 
parated earth and metals, with some miuriate of soda^ or 
common saltj in the furnaces, kihs, &c.; afterwards the 
muriate of soda, or common salt, may be broken for use, 
into any sized grains or pieces required. But if the.mun^te 
of soda, or common salt, be not required in such a state of 
purity as it may be procured by the afOTesaid meiuHi, it 
may be procured, as abore, with some, or widbout nyi #f 
the said re-agents or materials ; as, by a pit>perfy vegaktcd 
and conthiued heat, part of the earthy and meliUie salla 
will be decomposed or separated, and the earths and mttah 
precipitated or separated ; and the muriate of 8od8» or 
common salt, be drawn ofi^ or taken out, &e. as afoiesnkL 
The muriate of soda, or common sak, remaining widi (he 
isediment or residue in the fhmaces, kihis, &c. we entirely 
irecover, by solution and evaporation ; aiid when the earthy 
and metallic salts, mixed or combined with the- mniate of 
isodd, or common salt; are of the . kinds capable of being 
decomposed or sepalrated by calcination, or by a eoMidevfr- 
Me degree of heat, — ^and the muriate of soda, or common 
salt, be not required in such purity, or in such vevy large 
pieces or grains, as are obtainable by fiiMon,-"4ieal or ci]^ 
cination need only be employed^ in whSeh case, the nuriale 
of soda, or common salt, may be takea out ^ the furnace^ 
kihs, &c. for use; or may be refined by the modes usually 
practised with rock salt, viz. solution, decompoifftion, et 
evaporation ; which mode is also applicable to salt having 
been fused: and the muriate of soda, or common salt, so 
refined, will be purer, and more fit for curing fish and prcK 
vision, and common use^ than any small salt at present ma"* 
nufactured. 

The muriate of soda, or common salt, manufhctnred by 
the aforesaid processes, maybe generaSy used ; tod it is 
presumed, that the muriate of soda, or common salt, ««<- 
fined by fasion, may supersede the necessity of' importilig 
or using any fi>reign bay-sak altogedier. 
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XXXIX.-^JMn Joitfi Bamo%> Gi^fiArth&tMi^epresentatuM 
of hi$ Patent for Impr^Mmenu in PropilUitgy Vc. by the 

I la&'d mitf^d, tbdt niy eottit>kii]t&5 ^d your caitidid dtftt^ 
iiie(itdfinyi»reteii9i<)ii^ vottldbavd indueed t&^ late-^dtio-' 
ilyttidtls JoUrHdUDt to ttistke me Mlctnds, t<y <he htat oi hk' 
|k)wi^r, fO]^ th«f injuriear t6 wlilcli Ms tiAiitfrig]pi!iesentatioAfl huve 
8d I<Hlg iUlj^Cted xM. Iteouldhort hat^ b^n nuppo^^, 

aft«r^ that hfts^ ]^siidf, that he ^cyuld ttggtatthte the evff, 
by «!ideftvmiting ter dehid« hisi t^adets into & belief (hat hiisf 
fe^iet eondemnatiott of my mventionift wad comet I am; 
compelled, therefore, fhrough the medium of your Reposi^ 
tory, to appeal once more to the tribtmal of public opinion. 

He has now (with the exception of another misrepresen- 
tation) published my specification at full length ; and, also^ 
again given fdi tnon fni$teptei&ntid figurei; — ^by which 
means, he himself thus, nmvitttngly^ enables erery one tot 
see the mischief more clearly. 

Orte of his new misrepreseittations comdsts ia an hisi-^ 
dious attempt to make the figure of my hollow bucket-rod 
appear, in the speeification, liable to become choked up 
above, by the rismfgof the valve fi^om its seat, agreeably 
eohis own misrepresented figure ;>^and, in order to do 
this, he has greatly tontracted the fpatt dime and drdund 
ihevalve,^ 

jinothet ^isrepfesentatim cotiiAst^ in an attempt to per- 
«dade his readers into a belief, that'myhydrauKc engine 
greatly resembles one erected by tVe late celebrated Mr. 
Bramah, at the Norwich Water-works, about twenty-five 
years ago ;-*-thus again endeavotin^ihg to deprive me of the 
merit of originality. It will appear, however, that there 
are very great dififerences indeed betweeii the two irtvto- 
tions, and sudi as, I believe, are fully sufficient to support 
a Patent for the improvements. Mr. Bramah's engine t 

• Copies of these two figures are accurately given in Plate VIII. figs. 8 
and 3 ; and of chat in the Spedfitaidon, on the sttme scale, in fig. 4. 
t See Plate VIIL fig. 5. 
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consists of two moveable flaps, with a valve in each, working 
low down in the cylinder^ and packed around their edges in 
the usual manner : whereas mine* has only asingle flap, 
without any valve in it, which works in the upper part of the 
cylinder, quite remote from any gravel, Vc. which might be 
draum into the engine with the water; for which gratel, &c 
an abundant space is provided in the lower part of the 
cylinder, for it to lodge : and this space is separated from 
the working part of the cylinder by fixed division plates, 
with valves in their upper parts. My single flap has like* 
wise springing-out metallic plates around its edgesf , simH 
lar, in their action, to my patent metallic piston, described 
in your last Number* The space for the gravel, &c. to 
lodge in, is totally wanting in Mr. Bramah's engine. • 

The Journalist endeavours to excuse his former misre- 
presentations, by saying, " // must be acknowledged that 
our drawings in this instance are not so accurate in detail as 
they ought to Ae'*^-«-(he might, with equal truth, have added, 
nor in generals). He also confesses, *' that the figures are 
merely sketches from memory.^* But is it not grievous, that 
the property of Patentees should be placed at the mercy 
of a treacherous manory ;-^and that my hydraulic engine 
should thus be perverted into a vile caricature of it !t 

I am certain. Sir, that you will be equally astonished 
with myself, that the Journalbt, without any reasonable 
cause, should thus continue to add injury to injury; and 
still endeavour, as far as his journal has influence, by de- 
tracting from their originality, to prevent me- from deriving 
the benefit of my inventions. But surely, after being thus 
detected of misrepresentation and partiality, his judgment^ 
and qualifications for deciding upon the merit of others* 
inventions, must be looked upon with caution and mistrust 

I am, Sir, your much obliged* and obedient servant, 

John Barton. 

r# T. GitL, Esq, 

• See Plate IV. fig. 7. f See Plate IV. fig. 8. 

X See Plate IV. fig. 13; and for the Journalist's description of it, see 
p. 134 of the present volume. 
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'%L,^^Additional Information on the Process of Soldering 
thm Sfieei'Iron with Cast-Iron. By the Editor. 

HVe had hoped, that we had proved this valuable operation 
to be a real Soldering Process beyond dispute : but it is not 
80 ; for there is yet to be found a person who has the effiron- 
tery to say *' that the process is simply and literally tveld^ 
ing the edge£l of the iron together, and not soldering ihem*^ 
'' and the material employed as a jftux, does not contain any 
"metallic substance whatever.**— We shall soon test the cor- 
rectness of these assertions. 

We knew that we could place the most implicit reliance 
on the tnith of Mr. Perkins's statement to our informant, 
that the process was effected, ly means ofjilings of soft cast'- 
iron; borax, deprived of its water of crystallization; and sal' 
ammoniac : and indeed, it exactly agreed, except in its 
application to thin sheet-iron, with a process we had pub- 
lished in our first volume, p. 432, for soldering iron, or 
mild cast-steel, with cast-iron : and, as our friend had com- 
municated to us this new application of it unreservedly, so 
we were glad to publish it. It now turns out, ' that ^^ the 
discovery is considered as a valuable secret by the few per^^ 
sons who possess it ;" and, accordingly, every means are to 
be pursued, to shake the veracity of our statement. 
' However, to put the matter beyond all dispute, we have 
combined borax, deprived of its water of crystallization, with 
soft cast-iron filings, by fusion in a crucible ; and the result 
has been, that we have obtained the identical ** hard shitdng 
material, which looked something like pitch;** it being indeed 
the^glass of borax coloured black by the iron combined 
with it, and which constitutes the whole secret of the process; 
for they make no secret of the manner of using it. 

We have also witnessed the application of this material, 
in powder, to soldering the overlapped edges of thin sheet- 
iron together, at a bright orange heat ; not at a white heat] 
the welding heat for iron. 

We wete exceedingly pleased with the very greai fdei- 

TOL, IT. S 
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lity with which this highlyj-vahtable process can be applied 
ip. practice, . .' 

The powdered ^fiux ((xnd solder)- was laid along a short 
portion of d^ internal joining or overlapping of the sheet* 
iron, to which sal-ammoniac Jbad been previously applied ; 
and, instantly on its fusion^ the tube was withdraiwn from 
over the dear forge-fire (which was urged with bellows)^ 
and the soldered part placed upon a cylinder affixed to the 
«nvil : it was then beaten with a light hammer , and with 
llows rapidly succeeding each other, as long as the heat P^- 
mitted it to be thinned ; when more of the powder was laid 
ypon the adjoining part of the seam, and the process re- 
peated ; and so on, until the whole length of the joint w;a8 
soldered by the intermediation of the cast-iron^ in a very neat 
and perfect manner. 

We have thus placed it in the power of every one to 
perform this valuable process ; and it will no longer be a 
secretf known only to a few. 

We consider this second attempt to bring it again under 
the veil of mystery, to be one of those contemptible charUh 
tfmic acts, which are only calculated to hinder the progr^ 
towards perfection in the Arts. 



< . 



XLTw-^On an Improved Mode of actuating Smiff-WUSf 
qnd on applying them to Drug-G^inding. By the Editor. 

In the ordinary Snuff-Mills, ag at present conatructec^ the 
ppe^ration of grinding the snuff is effected in a nwdlier of 
f0s(>ixon mortars, arranged in a circles the pestles pi 
gEJoaders of whidh are puUed or dragged around th^ inoidisi 
of die mortars by means of chains and loops ^Swd U 
them, and to arms, upon the lower ends^of 9» many upcight 
8pii^^Ues|, which have pmions upon them, turned by a large 
cog-wheel upon an upright shaft ; whkh wheel recdvea its 
pwa mpJ^i^ frpin the water-wheel, or other first movet <^ 
the mills. In this mode, a very great loss of powef is 
, it^6«sipni4, fir^yith^. Coition gf the shoidders of theJower 
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necks or pivots of the spindles, updn their brasses or 
bearings. 

The Editor has long since advised the removal of this 
great loss of power, by reversing the action of the parts ; 
that iS| by making the mortars themselves revolve, instead 
of the pestles being dragged around them. This arrsunge-^ 
ment is shewn in Plate VIL fig. 6, in which a is the mor- 
tar, mounted upon an upright axis, vrith a pinion to be 
driven by the cog-whoel ; b, the pestle or grinder, the neck 
or pivot on the upper end of which tums in a fork or groove 
made at the top of the standard or bracket c. The bot- 
tom pivot of the axis is made slightly convex, and rests 
upon the flat steel plate in the chair j so that the centre of 
the axis shall be in contact with the steel plate ; and both 
parts being made of hard steel, the friction will be very 
trifling indeed. The manner of fitting the chdr, with a 
bell-metal socket, screws, &c. has already been described 
in our Article " On Reducing Friction in Machinery ^^ in 
Vol. I. p. 454, and need not be repeated. 

The advantages of this change in the mode of actuating 
these mills, must be apparent to every one in the least con- 
versant with mill-work. But this is not all : These nulls, 
so fitted up, are excellently adapted to drug-grinding : and 
indeed we know of one, fitted up in the old way, and need- 
lessly encumbered with no less than seven toothed wheels, 
two of them being level-wheels^ m order to be turned by a 
winch or handle, actuated by one man ; and yet does its 
work to the complete satisfaction of the owner; although, 
ive must confess, not so much to the comfort of the labourer 
who turns it. Now all this useless coipplication of wheeL 
work may be entirely dispensed with ; and the mortar be 
made to revolve by a crank upon its axis, to be worked by a 
person seated in the rowing posture, as described in the Ob- 
servations in our last Numb^, p. 142, " On Prison Labour.*' 

In case of making the mortar on a large scale, it would 
be well to turn it by means of two cranks on the axis, at 
right-^angles to each other, to be worked by two or more 

sg 
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persons ; and, should there not be sufficient momentum ia 
the mortar itself, a fly-wheel might very conveniently be 
affixed on the lower end of the axis ; which might be floored 
over, to allow convenient access to the mortar. 

The present mode of actuating Snufi-Mills, is shewn in 
dotted lines, in the upper part of the Plate. 



XLII. — On Bronze Statues, and Medals ; and on Cannon, 

Bells, tsfc. ' 

(Concluded from p. 189.) 

By this process, a great part of the scoriae are brought into 
use which were formerly thrown upon the roads, as we have 
before mentioned : nevertheless, some scoriae were so loaded 
with earthy substances, as to be considered of no value ; at 
least, the persons usually employed in the reduction of the 
scoriae, thought they could not act upon them to any advan- 
tage. M. Breant, however, who has but lately begun to 
operate upon the scoriae of bell-metal, has carried this 
operation to a pitch of very great perfection ; so that he 
can work with advantage a considerable proportion of that 
which had been rejected by others. This mode of operat- 
\nk has not yet been made public, but he promises it soon 
snail be ; and has willingly communicated the basis on 
which the advantage of his process is founded : it appears, 
in fact, a very superior one ; of which some judgment may 
be 'formed from the following outlines : 

In order to reduce those scoriae which are rich in tin, 
M. Breant employs a greater quantity of charcoal than 
usual; and increases their fusibility by the addition of 
powdered oyster-shells, broken glass bottles, 6r even vitri- 
fied scoriae, and operates upon them in a reverberatory 
furnace. 

. When the metal obtained is rich in tin, he exposes it to 
a 'fire, oh the bed of a reverberatory furnace ; where, by 
the aid of a heat regulated according to the relative pro- 
portions of the metals in the alloy, he procures a true liqua- 
tion, by means pf Which the tin is entirely separated. 



. and on Cannon, Bells, do. tSt 

Metallic drops are seen to form around the edges of the 
masSy which run in globules down the inclined plane of the 
furnace-bed ; and the fluid metal is collected in a cavity, 
from whence it is removed to be cast into ingots. . 

. When the alloy thus treated contains lead, it is found in 
the first parts which are liquified : the tin is next extracted ; 
and the last part fused contains a greater or lesser quantity 
of copper. The products, therefore, may be thus divided : 
—the first, tin containing lead; then tin considerably purer ; 
lastly, tin alloyed with copper. 

A spongy mass remains, which generally afibrdsbeautiful 
crystallizations: this mass, commonly too rich in copper 
for the tin to separate by liquation, is operated upon by 
means of oxidation. 

By this process, we perceive that M. Breant greatly 
diminishes the number of reductions and oxidations ; mA, 
consequently, does not sustain that enormous loss in tin, 
which becomes volatilized by a long exposure to a current 
of air at so elevated a temperatiu*e : he uses less fuel ; his 
expenses in labour are considerably less ; his operations 
are not so numerous ; and he either obtains purer results, 
or those whose composition is well known, and only binary, 
and therefore may be readily employed in the different artji 
to which they are most suitable. 

In. this manner M. Breant has advantageously treated 
more th&n a million of kilogranmnes of scoriae, producing a 
profit of 40 centimes in the 100 kilogrammes ; whereas, 
before his improvements, many millions of these substances^ 
much richer in metal, were sold for only 5 centimes for the 
100 kilogrammes. 

Anatym o/Brorue. — If we know not, from the nature of 
the bronze article, what are the metals which enter into 
its composition, they may be thus ascertained :— 
. A sample of it iis either reduced into grains, or into 
laminae, by means of a flatting-mill ; a portion of it is then 
dissolved in nitric acid: all the metals constituting the 
bronze (such as the copper, zinc, lead^ and iron)^ being di^r* 
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solved ; the tin pirecipitates itself, in the form of a idiit^ 
powder ; and the solution is tested by proper ife^gent& 
Then proceed in the following manner. 

If the alloy to be assayed contuns only copper and tin, 
(which is frequently the case with the alloy for medals, 
cymbals, gongs, cannon, and many other articles,) we 
weigh, accurately, a certain quantity of the bronze, reduced 
into laminae or grains, (10 grammes for instance,) and put 
it into a small matrass or phial ; we then pour upon it 60 
grammes of pure nitric acid, at about SO degrees, and 
place it over a small furnace ; then, by means of burning 
charcoal, the temperature is gradually raised ; the nitric 
acid is decomposed, by acting upon the aUoy ; a pmrt of its 
oxygen acts at once upon the copper and the tin ; and d^re 
results from this decomposition, and from the action of the 
nitric ficid, the peroxide of tin, which is white and insohiUe^ 
and is precipitated in the liquid : the nitrate of ooi^er 
which remains in solution, the ammonia, and the deuloxide 
of azote, coming into contact with the air, are disengaged 
in Uie form of red vapours. When we find that the me* 
tallic particles are not altered, and that no gas is any longer 
disengaged, although the liquid may be boiling, the decomi. 
position is effected*. The solution must afterwards be 
evaporated nearly to dryness, in order to drive off the 
tacess of acid : it is then to be diluted with water, and 
poured upon a filter ; and we must collect, by repeated 
washings with water, all the particles of oxide of tin whidb 
may remain adhering to the vesseL 

'Th^ proper filter for the itbove process is made of good 
blotting-paper, previously prepared by washing it with weak 
nitric acid lind well drying it ; the exact weight of which 
must be ascertained, before using it : or this precaution 
may be rendered unnecessary, by folding two filters at once^ 
then separating them^ and rendering their weight equal, 
by reducing the heaviest by cutting or clipping it$ when 

^ If, however, it happens that the aUoj has not been entirely icfssd 
upon, and there is no longer anj appearance of action, a small ^uai^tity of 
Bitrie acid uiay be added. ; ^ . » 
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Atf y inay be pteeed one vHhm the Ql;ber. Ifi dUrmg Ifali 
coiime of the opeisation, they are found eqAial in weighty we 
may believe that they have been exacdy equalised : it would 
then be useless to wei^ either of them^ as the exterior 
fiker always serves as a tare for the interior one*. 

: The residuum which is deposited upon the .filter must be 
washed with pure water^ until the filtered water no longev 
reddens the tincture « of litmus*. The two filters maybe 
dried together, and then separated ; and we obtain, on 
weighing them separately, or putting one into each scale of 
the balance, a difierence of weight, which indicates the 
exact weight of the dried precipitate. But,- as this preci- 
pitate istili contnns a Sttle water, we must calcine to redilesfl 
a part of it^ in a smidl platina crucible ; and the loss sus- 
tained by this quantity, vrhen deducted proportionally to' 
tihe whole weight of the precipitate obtained, $hews the' 
loss of weight of the real peroxide of tin. Now this oxide is 
composed of,— 

Oxygen . 21.S9 

Tin ^^.ei 

100. 

We may know the quantity of tin, b^ multiplying the 
given wei^t by 78.61, and dividing this product by 100^ 
If this assay be well made, we may ascertain the quantity 
of copper from that of the tin ; since the two oonstiliiai 
die whole quantity of die alloy assayed. 

If, neverdieless, on the other hand, we would asbertatki 
the quantity of o(^per, we must collect all the solutioBS^ 
and the washing-waters *, then decompose the nitrate of 
copper which they contain^ by pouring into them an excess 
of hydrate of pot-ash or spda (solution of pot-ash or caustic 
soda); andwash^ by decantations, the precipitates of Ihe 
hydrate and deutoxide of copper which are formed^ unti) 

*" If the p»per has not been ^iv^ c^sen, it tnaj happen that a part of 
the precipitate may pass thn>ugh the first filter, and, remaining on the 
second, may influence the result \ which, as we may well conceive, be- 
esnes Dj tiik meaat^q^uteliitoctijaitct. 
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the wadiing-waters cease to change paper coloured by 
mallow flowers to. a red or blue colour, or to redden litmus 
paper. The precipitate must then be collected, and cal« 
oinedto redness, to transform it into the deutoxide of copper: 
then weigh it, and determine, from its weight, the quantity 
of pure copper which it represents :-— the deut-oxide of cop- 
per is composed of, 

Copper 80 

Oxygen 9Q 

100 

But if the alloy assayed contains copper ^ tin, zinc, Uadfjofi 
by accident a little iron,— like to the composition of the 
bronze statues by the Brothers Keller, and also pf soute 
prnaments of gilt bronze, and of many others of the ancient 
articles in bronze, — it must be assayed by the following 
process : 

The tin must first be separated, as in the preceding 
alloy : the other metals will be contained in the solution, 
and in the washing-waters, when united and evaporated. 

After being diluted with water, we must add a solution 
of sulphate of soda, or potash, until precipitation ceases : 
by this means, all the lead will be separated, in the state of 
|i sulphate, and precipitate in the form of a white powder: 
we separate this precipitate by means of a filter and carefiil 
w:ashings, with the precautions before indicated. From the 
weight of the sulphate of lead, we learn the quantity of 
lead which was contained in the alloy ; knowing the com- 
position of this, sulphate, which is as follows : 

^ ., nfLead .... 68,2521 
^^^^^^ioxygen .. 5,362[ = 100 
Sulphuric acid . . . 26,886) 

We collect the whole of the solutions and the washing- 
waters ; and add an excess of ammonia, which precipitates 
the oxide of iron in flakes of a reddish-brown colour ; the 
oxides of copper and zinc being held in solution : and then 
separate the precipitate by the filter, and wash it with 



tilled-water. We again unite the solution and the wash*- 
ing-waters, and add an excess of potash ; then evaporste 
the mixture in order to drive off the amtnonia ; and adding 
water to the residuum, the whole is brought to a boiling 
heat, the oxide of zinc is re-dissolved| and the oxide of 
copper remains insoluble : having collected it on the filter, 
its weight is ascertained to be equivalent to the copper, ap 
we have before stated ; and from the weight of the trit- 
oxide of iron, that of the iron is in like manner inferred* : 
To ascertain the quantity of zinc, a small excess of 
hydrochloric or sulphuric acid must be added, which will 
transform thie potieish, and the oxide of zinc, into hydro- 
chlorates or sulphates ; then add sub-carbonate of potash or 
soda, which precipitates all the oxide of zinc united to the 
carbonic acid: this precipitate, being collected, washed, 
dried, and calcined in a red-heat, will be decomposed ; and 
nothing remains but the oxide, from which we learn the 
quantity of zinc ; as the oxide is formed of ziiic 100, and 
6xygen ^.797. 

As this latter part of the process, the object of which is 
to obtain the zinc, is rather complicated, and consequently 
subject to error, M. D'Arcet employs a more expeditious 
method. 

He weighs one gramme of the alloy intended to be 
iassayed ; and, if possible, procures this weight in one 
single piece ; which is wrapped up in a piece of paper, 
that it may be found the more readily after the operation. 
It is then put into a small crucible, surrounded with char- 
coal very finely powdered : the crucible being closed with 
an earthen cover, and lutedt : it is then heated, by being 
placed in a muffle of a cupelling-fumace ; the lead and the 
zinc are disengaged : and the weight of the piece of metal 

* In the tritoxide of iron, 100 parts of this metal are united with 
42>3 1 of oxygen, according to M. Th^nard ; or 44.224, according to Ber- 
zelius. 

' f When the luting dries, it leaves cracks, which must be carefuUj 
stopped up ; as without this precaution the air might find a passage into 
the crucible, by which tHe charcoal would become burnt, the metal 
t>xidated, &c.| in iguct, we iuapect that the operation would entirely fiuL 
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ia oofisequently diminished: it is wiAdraWn frwi the 9f9 
before the time that its loss of weight is %t its maximum^ 
and then weighed; then returned to the fii^e^ and aga^ 
withdrawn from it and weighed ; and these operations are 
repeated^ until its w^h(^ after having ptes^nted a gradual 
diminution in two €ur duree waghingSi iocreaaes one ^ iwa 
milli^mes. This augmesitation 19 owing to a combination 
which takes place between the copper and th^ charcoali 
when all the zinc and the lead are remoted^ this is tbc^ 
es^act moment which must be seized, to aiace^tain the loss 
luisi^g from the volatilisation of the zmc ; an account must 
then b(e correctly taken, of the maximum only of the losfi 
whidi will represent the weight of the ziug : axtd that of (be 
copper and tin is known, accor<fing to the analysis snade in 
the humid way« as above described^ 

If the alloy assayed contained lead, tibis metal would dis* 
appear with the zinc $ but the process wo«dd be equall]^ 
applicable : in fact, the quantity of lead being beforehand 
determined by means of the analysis in the humid way, wi( 
subtract its weight from the loss observed, and the differ- 
ence will point out the weight of the zinc. 

This process, which may appear difficult to follow 
exactly, on account of the numerous trials to be made, is 
yet very easy to those accustomed to it The assays of 
bronze, on certain occasions, have been very numerous in 
the laboratories of the Mint, and are effected in this 
manner ; which has become so habitual to those employed, 
that, in their calculations, they never vary half a thousandth 
part. 

XLIIL — On the Advantages attending the Employment of 
the Patent Metallic Pistons, and Metallic Substitutes for 
Stuffing' Boxes, invented by Mr. John Barton. 

[Concluded from p. 212.] 

In Plate IX., figs. 1 and 2, the Metallic Substitute for Stuf- 
fing-boxes is represented in two cross sections, as was 
the piston described in ow last NumbePi the one yesticf^ 
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through the dotted line A A in fig. S ; and the other hori* 
aoiltal, through the lihe BrBin fig* 1. C, in both figurei in- 
dicates the pistonnrod — D^lhe cylinder — E, a recess or cavity 
made in it^ for the cast-iron plate F, to lodge iQ — 6, another 
>ah6ve, to receive the cast-iron plate H — I, the cover of the 
cyfinder^ 8ecu]^ed by screws and nuts^ to the flange on the 
ei^ of the cylinder — J^ and K, plates of lead^ introduced 
for the purpose of making the joints closer — L L, &c., 
the three principal metal blocks^ which embrace the piston- 
rod — M M, &c., the three secondary blocks^ which fill up 
the small spaces left between the junctions of the principal 
blocks^ — 'N N, &0.5 two thin hoops or bands made of har- 
dened and tempered steely firmly riveted together at their 
ends ; these surround the six blocks^ lodging upon the 
rounded exterior angles of the blocks, which tire filed away 
to receive them; leavinghowever^a solid part in the middle 
of each^ (two of which are shewn In fig. 1, at O O,) to keep 
the bands in iJifiar places. The exterior angles of the blocks, 
which, at firsts would all touch a circle described around 
them, are, however, filed away le^s on the exterior angles of 
the blocks LL, &c., than they are on those of the blocks 
M M, &c.; the consequence of which is, that the blocks 
L L, &c., are more strongly compressed towards the pis- 
ton-rod, by the action of the elastic bands upon them, than 
the secondary ones N N, &c., are; nevertheless the bands 
do exert a proper degree of pressure upon the latter blocks 
also. In addition to the power of the elastic bands^ six 
helical springs, P P, &c. lodged in cylindrical holes, made 
in the blocks L L, &c., «lso thrust both against the bands 
and those blocks, and unite in pressing the latter into con- 
tact with the piston-rod ; they have steel cylindrical pins 
within them, as in the piston before described. — QQ, are two 
other bands, rings,' or hoops of elastic steel, cleft across, and 
which serve to close the joints more perfectly around the 
piston-rod ; they are lodged in grooves made in the inner 
ends of the blocks LL, &c. and are fixed in a similar man- 
ner to the rings around the piston before described.-^ A 
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middle groove R, is also formed between the two othersi 
to receive grease^ or other lubricating materials ; and a 
circular cavity S 8, is also made around the hole in the cover* 
of the cylinder^ for the same purpose. 

These inventions manifest a combinaiion of mechanical 
talents rarely indeed exhibited ; and we feel ourselves per- 
fectly justified in laying before our Readers the fullest par- 
ticulars relative to them. 



XLIV. — A fair and liberal Proposal to Mr. Perkins, to 
ascertain the Powers of his new Steam-engines^ by actual 
Experiments. By B. Bevan, Esq. Civil Engineer^ — 
^ JVith Mr. Perkinses acquiescence thereto. 

BEAR SIR^ Leighion Buzzard, SepL 17f 1823. 

The flourishing account you have given*, of the great 
discoveries of Mr. Perkins, is almost sufficient to surprise 
many of the would-be Mechanics; and I can assure you 
that it will afford me the highest pleasure to find the great 
promises realized. I am however afraid, that Mr. Perkins 
will, by promising more than he is able to perform, injure 
his credit, which is already very great 

Not having had an opportunity of seeing the en^ne, it 
would not be right in me to give a positive opinion of its 
real merits ; but I may take this opportunity of giving a 
challenge to Mr. Perkins, to let his engine he fairly tried 
for ten hours, under close inspection, with a given quantity 
of coals, performing actual work, such as that of raising 
water to a known height; and, if the result should not 
prove 16 to 1 in favour of the new engine, but 2 to 1, 
Mr. Perkins will have great reason to exult, in having 
established the merits of his engine, as superior to those 
of Boulton and Watt 

Yours respectfiilly, 

T. Gill. j&*5r. B. BeVAN. 

•From the Edinburgh Quarterly PhilosophicalJoumal.— EmToa. 
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We . have communicated Mr. Bevan's proposal to 
Mr. Perkins ; and he desires us to assure Mr. Bevan^ that 
nothing could afford him greater pleasure^ than to be able 
to satisfy him, and the public in general, of the powers of 
his steam-engine from actual trial: and he is now actually 
constructing one, of ten horse power, to be applied in 
pumping water : which wiU be completed with all possible 
expedition. — Editor. 



XLV. — Answer to the Queries, " On Artificial Fountains.'^ 
By B. Bevan, Esq, Civil Engineer. 

DEAR SIR, Leighton Buzzard, Sept, 13, 1823. ^ 

Observing, in your very useful Repository, No. XX« 
p. 140, some Queries respecting the present mode of Boring 
for Water, — and findpg none of your Correspondents have 
noticed the subject in the last Number, — I take the liberty 
of sending a few observations, in reply to the said Queries, 
in case you may not be already furnished with more useful 
particulars. 

From the manner in which the art of obtaining water 
has been of);en mentioned, it might be supposed that it 
might be practised with success in any situation ; whereas 
the possibility of succeeding is confined to certain districts, 
and depends upon the succession of the strata and the 
elevation x>£ £tie surface ; requiring an impervious stratum 
of moderate thickness, resting upon an open stratum charged 
with water, from a source of greater elevation than the 
surface of the spot to be bored. 

If the sub-stratum is altogether porous, and open to the 
passage of water, it will be in vain to look for a supply 
above the natural outlet of the springs in the vicinity : and 
if therelativeheightof the situation, where water is required, 
to the outcrop of the underlying porous stratum, should 
not be favourable, it will also be in vain to bore : but should 
the surface of the district be low, and have a substratum of 
clay or marl ta a moderate depth, an aperture made through 
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the day to the confined water below, will allow it to xiu to 
the surfiftce, and in some instances to rise many feet above 
the sur&ce, up pipes properly fixed for that purpose. 

At Cambridgef where this practice is very common^ the 
substratum^ after passing through theaUuvial gravel and sei^ 
is the chalk marl, or» what is commcmly in that place caBed 
gaulif and is about fix)m 120 to ISO feet in thickness^ rest- 
ing upon a stratum of sand saturated with water, the out- 
crop of which is at a considerable distance, and much above 
4he level of Cambridge : any opening therefore through this 
marl, or gault, will allow the confined water to rise ; but, if 
no further precaution was used, it would reach the surface 
indeed, but, upon coming to the alluvial gravel, would be 
diffused in that reservoir of water constituting the more 
superficial springs, which are often, without any good rear 
son, called landnsprings : — therefore, to secure a supply at 
the surface, it is essential to cut off all conmiunicatioft widi 
these higher springs ; and this is usually done by inserting 
an iron pipe several feet into the water-tight stratum, and 
puddling or ramming strong clay round the lower part^ 
and continuing the pipe, by additions, as may be required, 
until it reaches the intended place of delivery. Tfa« hole 
is then bored through the clay wkh an auger of about four 
inches in diameter; and when cleared of the mud and 
softened clay, produced by the operation of boring ; a tin 
tube, as large as the hole will admit, is passed from the top 
to the bottom, to keep open the aperture first made ; aod 
afterwards the fountain-head is fixed upon ibe iron pipew 

The boring-rods are generally about one inch square, of 
bar-iron, screwed togetjber in lengths of 6 to 13 feet Sets 
of joints may be obtained at any general iron-£ictory, and 
welded to bars of any length. The cost of rods and jQy»l% 
ready for use, will be about 5^. per yard; and the totsl 
expense of the operation, including the use of aU the i99e* 
plements, and iron and tin pipes, to holes of 130 feet deepb 
is about 25L 

It occasionally happens,, that tlnn beds of rock are fwvAf 
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in boring/too hard fiur the anger: these sre cut dirough 
by a piece substituted for the auger, in the shape of a 
diiel; worked ecatinEudlj round, in a stamping motion, 
until the rock is perforated : diis tedious process sometimes 
requires two or three days to pass a rock of eight or nine 
inches in thickness. 

' The quantity of water produced at one of these apertures 
lately made at Cambridge, is regularly IS gallons per minute; 
and at another finished this week, fiill 1 1 gallons per minute^ 
I am, Dear Sir, your obedient servant, 

B. BSVAN. 

T. Gill, Esq, 

XLVI.—0« the great convenience of employing the EconO' 
miccd and Portable Boilers, and PttmiceStone Furnaces. 
Invented by the Editor. 

We have now used the Portable Boiler, and Pumice- 
stone Furnace^ described in our last Number, p. 156, for 
nearly two months; and, indeed, with MM. Thenard and 
Fourier, " intend constantly to use theniy as they are at' 
tended with an economy in time and fuel;^ — ^an economy so 
great, that, without actual experience, we could hardly 
have credited it;* and the convenience, if possible, even ex- 
ceeds the economy. We are now rendered, by the use of 
them; entirely iridependeht of any one, in heating the 
water for shaving ; which, to ud, is indispensably requisite ; 
as we find that the hotter the water is, into which the razor 
is dipped ; th6 easier and closer is the shaving accomplished. 
We have described the hemispherical cavity in the 
Jpumice-stone fiimace, as being only two and a half inches in 
diameter^ and an inch aUd a half deep ; and, consequently, the 
quantity of charcoal it can hold must be small indeed : but 
even of this small quantity, not more than a third part is 
consumed at each time of using; the remainder nearly filling 
the cavity, and requiring only the addition of three or four 
iresh peces at the time of using the furnace. 

* It appears, from our experience, that the expense of charcoal 
for a whole year, wotUdnot exceed one shUUf^, — KDrroK. 
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We hold the furnace in the left-hand, and kindle the 
coals, as before observed, by directing the flame of a candle, 
upon them with the help of a blow-pipe ; and when there 
are several adjoining pieces ignited, we place the furnace on. 
the flat and level side, or hob of the grate, and excite the 
fire by blowing with the mouth ; the boiler is then placed, 
upon it, filled with water ; and every now and then, if we find 
the fire becoming low, as is sometimes the case, we refiresK 
it, by blowing into the gap made in the side of the furnace ; 
and thus, without any farther trouble or attention, the water, 
in a few minutes, becomes boiling hot : we then remove the 
boiler, and employ the water as required* 

In the mean time, the fixe in the furnace will gradually 
become extinguished; and the furnace may be laid aside, 
ready for use next day. The very trifling quantity of white 
ashes, diffused around the furnace by blowing the fire 
occasionally, are all the tokens which remain, to shew that a 
fire has ever been kindled at all ; and they/ of course, are 
readily got rid of on removing the fiimace, by merely 
blowing them into the fire-place or grate. 

In short, as we have said before, without actual expe- 
rience, we could not possibly have conceived that so useful 
and convenient an apparatus could have been employed, with 
so very little trouble and expense j and can only regret, that 
we did not become acquainted with its valuable properties 
many years ago. 

There can now be no manner of doubt, that a similar 
apparatus, only made on a larger scale, must be equally 
beneficial, when employed in heating water for making tea, 
cooking, &c., as described by MM. Thenard and Fourier. 

When a larger fire is required, the use of pumice-stone 
for the furnaoe becomes imnecessary : it is only when so 
very small a one as we have described is employed, that 
the invaluable slow-conducting power of pumice-stone for 
heat becomes manifest ; and, indeed, without employing 
that material, we conceive it would be totally impossible to 
keep the fire ignited. 
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XL VII, — iJescripHon of the Columbian High-Presmre Steam* 
Engine, invented by the late Oliver Evans of Phila- 
delphia, U. S. — And, On the Origin of Steam-Boats and 
Steam-WdggofnSn By the same, 

WITH A PLATE. 

References to Plate X. 
A, the boiler — B, the working cylinder — C, flie leter 
beam— D, the fly-wheel^E, the cistern or condenser-^F, 
the cold-water pump— O, the supply-pmnp — H, the fire- 
place — I, the chimney flue-^K, the safety-valve, which may 
be loaded with from 100 to ISOlbs. to the inch area : it 
will never need more, and it must never be fastened down. 

Operation. 

The boiler being filled with pure water (rain or distilled 
water) as High as the dotted line, and the fire applied, the 
smoke enters the centre flue*, which passes through the 
centre of the water to ascend the flue I, and thus acts on 
a large surface* 

When the steam lifts the safety-valve it is let into the 
cylinder by opening the throttle-valve, and drives the piston 
up and down, which by the rod 1, gives motion to the fly- 
wheel ; and the wheel, 2, gives motion to a shaft, passing 
through the supports of the cylinder, to turn the spindle of 
the rotary-valves 3, 8, which let the steam both into and 
out of the cylinder^ at the proper time. 

The steam, escaping by the pipe 4, curved backwards 
and forwards in a zigzag form, and immersed in the water 
in the cistern E, (which is supplied 43y the cold-water pump 
F), is condensed ; and the distilled water formed thereby, 
descends, by the pipe 5y into the supply-pump G ; and is 
forced into the boiler again, by the pipe 6, 

But as boiling disengages air from the water, so the 
snifting-valve, 7, is necessary. This valve lifts at every 
puff* of the steam, and a small quantity of air escapes ; and 

* Latterly, the boiler had no centre flue.— £oiToa. 
VOL. IV. T 
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it shutSy and a vacuum is instai^tly formed as the crank passes, 
the dead points* 

The small waste of water may be replaced, by condensing 
part of the steam rising from the condensing water in the 
cistern £, and causing it to run down the pipe 9, through 
a hole in the key of a stop-cock, -^ part of an inch in dia- 
meter ; — a small hole, indeed^ to supply a boiler of a steam- 
engine of twenty horses power. 

No sediment can accumulate in the boiler, it being sup* - 
plied with distilled water ; therefore it will laat much longerj 
and ^require less fuel than others. Muddy watei^ salt watert 
or the juice of the sugar-oane, Sui* &c. may be used to 
condense the steam ; and, as the engine works equally wd], 
while the condensing water boils away, so it may be evapo- 
rat(sd for obtaining salt, sugar, &c. whilst working the 
eogii^: thus using the fiiel for double purposes* 

If tibe steam be confiiaed by the load on the safety-valve, 
116 as to riuse its power to 100/(5. on the inch area; the 
dylihder and piston be nine inches in ^liameter, and the 
stroke of the piston three feet ; the power of the en^e 
wQl tie equal to that of twenty horses ; and it will grind 
twenty bushels of grab per hour, or saw 6000 feet of boards 
in twdve hours. If the steam be confined by 150Z2i5, the 
])ower of the engine will be equal to thirty horses, when 
ihe stedm is shut off at one third of the stroke, and the 
engine making thirty-six strokes per minute.— Double 
strokes double the power. 

The more the st^am is confined, and the shorter it be 
shut off by the regulator 8, the greater will be the power 
Obtained fihoin the fuel ; for every ad<£tion of thirty degrees 
heat to the water doubles the power : so that doubling die 
hedtdfthe water increases the power about a hundred 
times. On these principles, fuel may be lessened to one- 
thi]^d part of that constuned by other engines. This engine 
is not more than one-fourth the weight of others : it is more 
simple, durable, and cheap; and is especially suited for 
propelling boats and land-carriages. It requires no more 
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wster to supply the bss by wiste, than Ae fuel will evapo- 
rate in steam from the coadenter; and this steam may be 
sitso employed to warm the apartments of fiietorieA. The 
condenser £, could also be used as a still, to distil spirits ; 
as a vat for paper-making or dyeing; as a boHer in a 
brewery* ; Ac &a Oliver Evans. 

On the Origin of Steam-Boats and Steam-fVaggons. 

About die year 1772, being then apprenticed to a wheel- 
wright, I laboured to discover some means of propelling 
land-carriages, without employing animal power. All die 
modes that have since been tried (so far as I have heard of 
them), such as, the wind^ treadles with ratchet-wheels, 
"franks, &c, to be worked by men, presented themselves to 
my mind ; but were considered as too futile to deserve an 
experiment : and I concluded, Aat such motion was im- 
possible, for want of a suitable ori^nal power. 

But one of my brodiers informing me, on a Christmas 
evening, that he had that day been in company with si 
heighbouring blacksmith's boys, who, for amusement, had 
stopped up the touch-hole of a gun-barrel,^ then put into it 
about a gill of water, and rammed down a tight wadding; 
after which they put the breech-end of it into the smith's 
fire, when it discharged itself with as loud a crack as if it 
had been loaded ^th gunpowder. 

It immediately occurred to me, that here was a power 
capable of propelling any waggon, provided that I could 
apply it ; and I set myself to work, to find out the means of 
doing so. I laboured for some time widiout success : at 
length, a book fell into my hands, describing the old 
atmos]pheric steam-engine. I was astonished to Observe, 
that they had so far erred, as tO'Use the steam only to form 
a vacuum to apply the mere pressure of the atmosphere^ 
instead of applying die elastic power of die steam for ori- 
ginal motion ; — a power, which, I supposed, wasirresistible. 



* The wort in Whitbread*! Brewery was heated hf high-pieifiire stean, 
precisely in a similar manner, by Messrs. J. and P. Taylor^ — ^EoiToa. 

t2 
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I renewed my studies with increased ardour; andsqoD 
declared, that I could make steam-waggons^ and endeavoured 
to communicate my ideas to others : but, however practica- 
ble the thing appeared to me, my object only excited the 
ridicule of thpse to whom it was made known. But I per- 
severed in my belief; and confirmed it by experiments^ 
that satisfied me of its reality. 

In the year 1786, I petitioned the Legislature of Penn- 
sylvania for the exclusive right to use my improvements 
in flour-mills^^ as also steam-waggons, in that State. The 
Committee, to whom the petition was referred, heard me 
very patiently, while I described the mill improvements ; 
but my representations concerning steam-tuaggons made 
them think me insane. They, however, reported favourably 
respecting my improvements in the manu£Eicture of floury 
and passed an act, granting me the exclusive use of them* 
as prayed for. This was in March 1787, but no notice is 
taken of the steam-waggons. 

A similar petition was also presented to the Legislature 
of Maryland. Mr. Jesse Hollingsworth, firom Baltimore, 
was one of the Committee appointed to hear me, and report 
on the case. I candidly informed this Committee of the 
fate of my application to the Legislature of Pennsylvania, 
respecting the steam-ivaggcms — declaring, at tiie same tune, 
.without the encouragement prayed for being granted to 
me, thai I would never attempt to make them : but that, if 
they would secure to me the right as requested, I would, 
as soon as I could, apply the principle to practice ; and I 
explained to them the great elastic power of steam, as well 
as my mode of applying it to propel waggons. Mr. Hol- 
lingsworth very prudently observed, that the grant could 
injure no one ; for he did not think that any man in the 
world had thought of such a thing before : he therefore 

* Many of these valuable improvements, if not all of them, are highfy 
deserving of being applied in this country. We shall hereafter bring 
some of them within the notice of our Readers. — Editob. 
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^shed the encouragement might be afforded, as there was 
9, prospect that it would produce sometliing useful. This 
kind of argument had the desired effect ; and a favourable 
report was made May 21, 1787 ; granting to me, my heira, 
and assigns, for 14 yeaxsy the exclusive right to make and 
use my improvements in flour-mills, and the steam-waggons, 
in that State. From that period, I have felt myself bound 
in honour to the State of Maryland, to produce a steam- 
waggon, as soon as I could conveniently do it. : 
in the year 1789, 1 paid a visit to Benjamin Chandler and 
Sons, clockmakers — ^men celebrated for their ingenuity— 
with a view to induce tiiem to join me iii the expense and 
profits of the project I shewed to them my drawings, with 
the plan of the engine, and explained the expansive power 
of steam; all of which they appe^ed to understand; but, 
fearful of the expense and difficulties attending it, decUned 
the concern. However, they certified that I had shewn 
them the drawings, and explained the powers of high-pres- 
sure steam, &c. ' 
In the same year, I went to EUicott's Mills on the Patapsco, 
near Baltimore, for the purpose of endeavouring to per- 
suade Messrs. Jonathan EUicott and Brothers, and their 
connections, (who were equally famous for their ingenuity,) 
to join me in tibe expense and profits of making and using 
steam-waggons. I also shewed them my draiwihgs, and 
minutely explained to them the powers of steain : they 
appeared fully to comprehend all I said; and, in return; 
informed me of some experiments they themselvies had 
made, one of which they shewed me. ' They placed a gun- 
barrel, having a hollow arm, and a small hole on one side, 
at the end of the arm ;. similar to £ari^'5 rotary-tube mill; 
a little water being.put into this barrel, and fire applied to 
the breech of it^ the steam issued from the hole in the 
end of the arm with such force, as, by re-action, t6 
cause the machine to revolve, as I judged, about onei 
thousand times in a minute, for the space of about five 
minutes ; and with a considerable force, for so small aina- 
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chine^. I tarried here two days (May 10th and 1 1 th,1789) 
usbg my best eflEbrts to conyince them of the possibility 
and practicability of propelling waggonsj on good turn- 
pike roads, by the elastic power of steam. But they also 
leared the expense and difficulty of the execntioa, and 
declined the proposition. Yet they highly esteemed 
my improvements in the mannfK^ture of flour, and 
adopted them in dieir miUsi as well as recommended them 
toothers. 

In the same year I oomnumicated my project, and ex- 
plained my principles, to Levi HoUingsworth, Esq. now a 
merchant in Baltimore. He appeared to understand them; 
but also declined a partnership in the scheme, for die same 
Teasons as the former persons. 

From the time of my discovering the prindples^ and the 
means of applying than to use, I oft^i endeavomred to 
communicate them to those I believed mig^t be interested 
in their applicatioii to waggons or boats. But very few 
could understand my explanations, and I could find no one 
willing to risk the estpense of the e^periipent. 

In the yesx 178$ or 1786, before I had petitioned, the 
Legblatures, I fell into company with Mr. SamuelJackson, 
of RedstoM; and learning of him, that he sesided on the 
Western Waters^ I endeavoured to impress upon bis mind, 
ike great utility ani high importance of steamrboats^ to be 
impelled on those waters ; telling him that I had discovered 
a steam-engine, so powerfid, according to its weighty that 
it would, by means oi padMe^nvheels (which I described, to 
him), readily drive a vessel against the current of those 
waters, with so great a speed as to foe highly beneficiali 
Mr. Jaduson proves that he understood me well; fer he has 
lately written letters, declaring, that about twenty-six 
years befoie their date, I described to him the principles 
of the steam-engine, which I have, since put into operation 
to drive mills, which he has seen— ^and that I also explained 

* Mr. Trevetbick, a few jears since, obtained a Patent in this 
country, for a somewhat similar invention to tfais.-^-EDiToa. 
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to him, my plan for propelling boats by my steam-engide^ 
ifith paddle-wheels ; describing the very kind of wheels now 
used for this purpose ; and that I then declared to him» my 
mtention to apply my engine to this particular object^ as 
soon as my pecuniary circumstances would permit 

In the year I8OO9 or ISOl, never having found a per&oii 
willing to contribute to the expense, or even to encourage 
ine to risk it myself; it occurred to me, that^ although I 
waa then in full health, I might be suddenly carried off by 
the yellow fever, that had so often visited our city, (Phila- 
delphia,) or by some other disease or casualty, to which all 
are liable ; and that I had not yet discharged my debt of 
honour to the State of Maryland, by producing tibe steam- 
waggon. I determined, therefore, to set to work the next 
day, and construct one. I first waited upon Robert Pat-* 
terson, Esq. Professor of Mathematics in the University of 
Pennsylvania, and explained to him my principlesi a& I 
also did to Mr. Charles Taylor, steam-engineer, from Eng- 
land. They both declared these principles to be new to 
them, ana highly worthy of a fiur experiment ; advising 
me without delay, to prove them, in hopes that I might 
produce a more simple, cheap, and powerful st^amrengine, 
than any in use. These gentlemen were the only persons 
who hild' suoh confidence, or affi)rded me such advice.— I 
also communicated my plans to B^ B* Latrobe, Esq. at t|ie 
same time ; who publicly pronounc^ them chimerical, and 
attempted to demonstrate tHe absurdity of my principles; 
in his Report to the Philosophical Society of Pennsylvania^ 
on steam-engines ; in which same report, he also attempts 
to shew the impossibiUty of making steam-boats useful, on 
account of the weight of the engine ; and I was one of the 
persons alluded to, as being seized with the steam mania; 
in conceiving that waggons and boats could be propelled 
by steam-engines*. The liberality of the members of the 

* The following are the passages alluded to in Mr. Latrobe^s 
Report:— 

^^ During the general lassitude of mechanical exertion which suc- 
ceeded the American Revolution, the utility of stieam-engines 

appears 

1^. 
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Society, caused them to reject that partt)f his report, whidi' 
he designed to be demonstrative of the absurdity of my 
principles ; saying, they had no right to set up tlteir opinions 
us a stumbling-block, in the road of any exertions to make a 
discovery. They said, I might produce something usefiily 
and ordered it to be struck out What a pity they did not 
also reject his demonstrations respecting steam-boats ! For, 
notwithstanding them, they have run, are now running, and 
unll run. So has my engine, and all its principles succeeded. 
And so will land-carriages, as soon as these principles are 
applied to them. 

Inconsequence of the determination above alluded to, I 
hired workmen and went to work to make a steam-waggon, 
and had made considerable progress in the undertakings 
when the thought struck me ; that, as my steam-engine was 
entirely different inform^ as well as in its principles, from all 

appears to have been forgotten ; but the subject afterwards started 
into very general notice, in a form in which it could not possibly be 
attended with much success, A sort of mania began to prevail, wMeh 
indeed has not yet entirely subsided, for impelling boats by steam-engines. 
Dr. Franklin proposed to force forward the boat hy the immediate 
action of steam upon the water. — (See his Works). Manj attempts 
to simplify the working of the engine, and more to employ a 
means of dispensing with the beam, in converting the libratory into a 
rotatory motion, were made. For a short time a passage- 1{6at, 
rowed nya steam-engine, was established between Bordentown and 
Philadelphia ; but it was soon laid aside. The best and most pow- 
erful steam-engine which has been employed for this purpose,— ex. 
cepting perhaps one constructed by Dr. Kinsey, with the performance 
ofwhich I am not sufficiently acquainted, — belonged to a few gentle- 
men of New- York. It was made to act, by way of experiment, upon 
oars, upon paddles, and upon flutter wheels. Nothing in the success 
of any of these experiments appeared to be a si^fficient compensation for 
the expense, and the extreme inconvenience of the steam-engine in the 
vessd.'* 

*^There are indeed general objections to the use of the steam-engine for 
impelling boats, from whichno particular mode of application can be free. 
These are, 1st. The weight ofthe engine and of the fuel. Sd.The large 
space it occupies. Sd.The tendency of its action to rack the vessel and 
render it leaky. 4th. The expense of maintenance. 5th. The irregula- 
rity of it« motion, and the motion of the water in the boiler and cis- 
tern, and of the Jnel'vessel in rough water. 6th, The difficulty arising 
from the liability ofthe paddlesor oars to break, if light, and from the 
weight, if made strong. Mor have lever heard ofaninstance^ verifiedby 
other testimony than that* of the inventor, of a speedy and agreeable voyage 
having been performed in a steam-beat of any construction, I am well 

aware 
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ithers in tise, that I could obtain a Patent for it, and apply it 
to millSf more profitably than to waggons ; for, until now, I 
apprehended, that as steam-mills had been used in England, 
I could only obtain a Patent for waggons and boats. I 
stopped the work immediately, and discharged my hands, 
Until I could arrange my engine for mSls; having laid aside 
the steam-waggon for a time of more leisure. 

- Two weeks afterwards, I commenced the construction of 
a small engine, for a mill to grind plaister of Paris. — The 
cylinder six inches in diameter, and the stroke of the piston 
eighteen inches — believing, that, with one thousand dollars 
I could fully try the experiment But before I had done 
with experiments, I found that I had expended three 
thousand seven hundred dollars — all that I could com- 
mand ! I had now to begin the world anew, at the age of 
forty-eight, with a large family to support. I had calcu- 
'— — '■ — ' - - _ ■ — 

Mware^ that there are $tiU many very respectable and ingenious men^ who 
consider the application of the steam-engine to the purpose of navigation^ 
as highly important ^ and as very practicable^ especially on the rapid 
Waters of the JIfississippi ; and wbo would feel themselves almost 
offended at the expression of an opposite opinion. And perhaps 
some of the objections aj^ainst it may be obviated. That lounded 
on the expense and weight of the fuel may not, for some years, 
exist on the Mississippi, where there is a redundance of wood on the 
banks: but the cuttmgand landing will be almost as great an evil. 
' *\I have said thus much on the engines which have been constructed 
among us for the purpose of navigating boats, because many modes of 
working and constructing them have been adopted, which are not used in 
'Europe. Not one of them, however, appears to have sufficient merit to 
render it worthy tf description and imitation; nor will I, unless by 
your further desire, occupy your attention with them. 

- It may not, perhaps, be matter of astonishment, that in the 
.United States of Ameriaa, twenty years since, and where the Arts 
had not made that considerable progress which they have since done, 
«uch opinions as these should be promulgated ; but it is really asto- 
nishing, that in this enlightened country, and after the great expe- 
rience we have already had of the successful application of steam to 
propel steam-boats, such violent opposition should be made to the 
progress of the improvements contemplated by Mr. Perkins, who, 
it will be recollected, brings to this country the vast knowledge he 
has acquired of the American superior practices : and we sincerely 
hope, that he will persevere in his laudable exertions, and live to 
enjoy as great a triumph over his opponents as Oliver Evaks did 
-over his. — Editor. 
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lated^ that if I fiuled in my experiment, the credit I had 
acquired would be entirely lost ; and, without money os 
credit, at my advanced age, with many heavy incumbrances,, 
my way through life appeared dark and gloomy indeed \ 
But I succeeded perfectly with my little engine, and pre- 
served my credit. I could break and grind 300 bttsiiela 
of plaister of Paris, or \2 tons, in twenty-four hours ; and 
to shew its operation more fully to the public, I applie^l it 
to saw stone, in Market-street, where the driving of fwdve 
saws in heavy frames, sawing at the rate of 100 feet of 
marble, in twelve hours, made a great shew, and excited 
much attention. I thought this was sufficient, to convince 
the thousands of spectators of the utility of my disoov^ty ; 
but I frequently heard them inquire, if the pow^ couIdTbe 
applied to saw timber, as well as stone; to grind gj^siu^ 
propel boats, &c. ; and, though I answered in 1)ie ^ffirma^ 
tive,. I found they still doubted. I therefore determined to 
apply my engine to many new uses^ and to introduce it and 
them to the public notice. 

This experiment completely tested the correctness of my 
principles^ agreeably to my most sanguine hopes. The power 
of my engine increased in a geometrical proportion^ while the 
consumption of fuel Iiad only an arithmetical ratio ; etni in 
sueh proportion^ that evety time I added one fourth to the oon^ 
sumption of fuel, the power of the engine was doubled' $ and 
that twice the quantity of fuel required to drive one sdic^ 
would drive sixteen saws at least ; for, when I drove two 
saw^y the consumption was eight btishels of pit'Coal in twelve 
hours ; but, when twelve satus were driven, the consumption 
was not more than 10 bushels : so that the more we resist the 
steam, the greater is the effect of the engine. On these prin^ 
fiples very light, but powerful engines can be made, suitable 
for propelling boats and land^-carriages, without the great in^ 
cumbrance of their own weight, as mentioned in Mr. Latrobe*s 
demonstrations. 

iii the year 1804, 1 constructed at my works, situated a 
mile and a half from the water, by order of the Board of 
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Health of the city of Philadelphia^ a xnaehiae tor deansing 
docks. It consisted of a large flat, or lighter, wiJth d steam- 
-engine of the power of fire horses on boards to irork machi- 
nery to rabe the mud into Ughters. This was a fine oppor- 
tunity, to shew the public that my engine could propel 
both land and wat^r carriages, and I resolved to do iU 
When th^ work was finished, I put wheels under it ; and, 
though it was equal in weight to two hundred barrels of 
fiour^ and the wheels were fixed on wooden axle-trees, for 
this temporary purpose, in a very rough manner, and at- 
tended ^th ^t Motion of cou^; yet, wiOi diis smaH 
engine, I transported my great burthen to the Sc/mylkiU 
with ease ; and, when it was launched into the water, I 
fixed a paddle-wheel at the stem, and drove it down th^ 
Schuylkill to the Delaware^ and up the Delaware to ^e 
city ; leaving all die vessels, going up, behind me at least 
half way ; the wind being a-head. 

Some wise men undertook to ridicule my experiment of 
propelltQg this great weight on land^ because the motion 
was toaslow %o be usefiil. I silenced them, by answering^ 
that I would make a carriage, to be propelled by steam, for 
a bet of three thousand dollars, to run upon a level road 
against the swiftest horse they could produce. I was then 
as confident as I am now, that such a velocity could be 
given to carriages. 

Haying no doubt of the great utility of steam-carriages, 
on good timipike-roads, with proper arrangements for sup- 
plying them with water and fuel ; and, believing that all 
turnpike companies w^e deeply interested in carrying them 
into operation, because they would smooth and mend die 
toads, instead of injuinig them as the narrow wheels doj 
on the ^6th of September, 1804, 1 submitted to the consi- 
deration of the Lancaster Turnpike Company, a statement 
of the cost and profits of a steam-carriage, to carry 100 
barrels of flour, fifty nnles in twenty-four hours -^ tending to 
shew, that one such steam-carriage would make more net 
profits, than ten waggcms drawn by five horses each, en a 
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good turnpike-road ; and offering to build such a carriage 
at a v^ry low price. My address closed as follows : 

** It is too much for an individual to put in operation 
every improvement which he may invent. 

" I have no doubt, but that my engines will propel boats 
against the current of the Mississippi^ and carriages on 
turnpike roads, with great profit. I now call upon those', 
whose interest it is, to carry this invention into effect" 

In the year 1805, I published a work, describing the 
principles of my steam-engine, with directions for working 
it, when applied to propel boats against the current of the 
Mississippi and carriages on turnpike roads. And I am 
still willing to make a steam-carriage that will run fifteen 
miles an hour, on good level rail-ways, on condition that I 
have double price, if it shall run with that velocity ; and 
nothing at all for it, if it shall not come up to that speed. 
What can an inventor do more, than to insure the performr 
ance of his inventions ? Or, I will make the engine and 
apparatus at a fair price, and warrant its utility for the 
purpose of conveying heavy burthens on good turnpike 
roads. 

I feel it just to declare, that, with Mr. Latrole, I myself 
believed, that with the ponderous and feeble steam-engine 
now used in boats, they never could be made useful, in 
competition with sailing boats ; or to ascend the Missis- 
sippi : believing the current of that river to be more power- 
fid than it is. But I rejoice, that, with him, I have been 
mistaken ; for I have lived to see boats succeed well with 
those engines : and I still hope to see them so completely 
excelled and' out-run, by using my engine, as to induce the 
proprietors to exchange the old for the new more cheap 
and powerful engines. 

I have been highly delighted in reading a correspondence 
between John Stevens, Esq. and the Commissioners ap- 
pointed by the Legislature of New York, for fixing upon 
the scite of the new canal, proposed to be cut in that State. 
Mr. Stevens has taken a^ most comprehensive and very 
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ingenious view of this important subject ; and his plan (>f 
raO-ways, for the carriages to run upon^ removes all the 
difficulties that remained to be overcome, I had the plea- 
sure also of hearing gentlemen of the keenest penetratipn, 
and of great mechanical and philosophical talents^ freely 
give into the belief^ that steam-carriages will become very 
useful. 

Mr. John Ellkott (of John) , proposed to makeroads^ of 
substances^ such as the best turnpike roads are made with^ 
with a path for each wheel to run on, and having a rsul-way 
on posts in the middle, to guide the tongue of the waggon, 
and to prevent any other carriage from travelling upon it. 
They;!, if the wheels were made broad, and the paths 
smooth, there w6uld be very Uttle wear. Such roads 
might be cheaply made; they would last a long time, and 
require very little repair ; and they ought to be preferred 
in the first instance to those proposed by Mv^. Stevens ; as 
two ways could be made, in some parts of the country, for 
the same expense as one could be, with wooden rails. But 
either of the modes would answer the purpose ; and the 
carriages might travel by night as well as in the day. 

When we'reflect upon the obstinate opposition that has 
constantly been made, by a great majority^ to every step 
towards improvement,— (rom bad roads to turnpike roads 
— from turnpike roads to canals — ^and from canals to rail- 
ways for horse-carriages : it is too much to expect, that the 
prodigious leap, from bad roads to rail-ways for steam- 
carriages, will be made at once. One step in a generation 
is all that we can hope for. If the present generation shall 
adopt canals, the next may try the rail-ways with horses ; 
and the third generation may use the steam-carriages. 

But why may not the present generation, who have 
already good turnpike roads, make the experiment of 
using steam-carriages upon them ? They will assuredly 
effect the movement of heavy burdens, with a slow moti<m 
of two and a half miles an hour ; and, as their progress 
. need not be interrupted, they may travel fifty or sixty 
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itSke^ HI tlie twetity*fottr lM)im« This is all that I hope to 
see in tnjr time; and though I never expect to be con- 
cerned in any businessi requiring Ae regular transporta- 
tion of heavy burdens on land ; because, if I am con- 
nected HI the afBurs of a mill, it shall be driven by steam, 
and be placed on some navigable water, to save land- 
carriage. Yet I certainly intend, as soon as I can make it 
convenient, to build a steam-carriage, that vriU run on good 
turnpike roads, on my own account, if no other person will 
engage in it; and I verily believe^ that the time will come, 
when carriages^ propelled by steamy will be in general use^ as 
well for the transportation of passengers^ as goods ; travelling 
at the rate of fifteen miles an hour, or 800 miles per day J 

It appears necessary to pre the reader some idea of the 
prfaidples of the steam-engine which is to produce such 
new and singular effects ; and this I will endeavour to do 
in as few words as I can, by shewing the extent to which 
th^ principles are already applied* 

To make steam as irresistible or powerfiil as gunpowder, 
we have only to confine it, and to increase the heat, by 
adding fuel to the boiler. A steam-engine, with a working 
cylinder, only nine inches in diameter, and the stroke of 
the piston three feet, will exert a power sufldcieiit to lift 
from 3000 to 10,000 pounds perpendicularly, two and a 
half miles per hour. This power, applied to propel a car- 
riage on level roads or rail- ways, would drive a very great 
weight with much velocity, before the friction upon the 
axle-trees, or (he resistance of the atmosphere, would 
balance it. 

This is not speculative theory. The principles are now 
in practice, driving a saw-mill at Manchacks on the Mis^ 
sissippi ; two at Natchez, one of which is capable of sawing 
6000 feet of boards in twelve hours; a mill at Pittsburgh, 
able to grind twenty bushels of grain per hour; one at 
Marrietta, of equal power; one at Lexington (Kentucky) 
of the same power ; one, a paper-mill, of the same power ; 
one, of one-fourth the power, at Pittsburgh i one at the 
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saaie place, of 3^ times die power, for a forge, and for 
rolling and slitting iron ; one, of die power of 24 horses, 
at Middleiown (Connecticut), driving the machinery of a 
cloth manufactory ; two at Philadelphia, of the power of 
five or six horses; and many makbg for different pur- 
poses: the princiides applying to all cases, where power is 
wanted to driire machinery. 

JMUb, 0M the PaU^eog OliYER EvANS. 

Nov* 13, 181S. 



XL VIII.— On the Blueing ofSteel.^ 

laoN and sted articles, when thear surfisuses are polished, 
whether simj^y by the file or horn firiction with emery, 
putty of tin, &c« are suseeptfble of receiving a Uue colour 
from the action of heat ; and whidi is rendered more beau« 
tifid or deeper, in proporticm as the surfiu^ is more per- 
fectly polishied, or the operation more carefully performed* 

Every worker in iron and steel supposes himself to be 
capable of properly blueing the articles which he has made; 
but very few of them succeed well in it. There are some 
woritmen however, who, by great experience, excel in this 
branch, which may be considered as an art of itself. Clock- 
and watch-spring manufiicturers, and more particularly the 
makers of watch-springs, succeed very well ; but the manu- 
fiicturers of the steel hands for watches, have attained the 
highest point of perfection in it 

By means of heat, steel is made to receive a series of iris 
colours in*the following order ; viz. straw-colour, orange, red, 
pigeon's breast, violet, blue, and grey. Iron will receive 
the same colours, but is not susceptible of taking so vivid 
a tint as stedL When steel has been hardened, it inust be 
tempered before it can be finished; and it must be softened 
more or less, according as it is necessary for the article to 
possess a greater or lesser degree of hardness in use. In 
some cases, it is not necessary to give an equal colour the 
whole length of the article, as the colour is frequently 
removed in the successive operations. It is nevertheless 

* From the Dictionnaire l^cknoiQgifve. 
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advantageous^ however^ that it should be as equal as possi^ 
ble, in order tiiat the degree of hardness may be umform 
throughout It is a very different case when the articles 
are finished and well polished, and are intended to remain 
blue ; such for instance^ as the hands of a clock or watch ; 
as then, if the blue is not perfectly equal, and very deep, it 
presents a disagreeable appearance. The followinginetbod 
appears to us to be the most advantageous ; and we have 
seen it practised by the workmen in Geneva and otiier parts 
of Switzerland, who excel in this art ; and it has been 
successfully employed by many workmen in Paris. In a 
kind of stove made of sheet-iron j they place turfs, made of 
tanners' bark or merely tan-dust : these are covered with 
lighted charcoal-dust. The fire soon communicates to. tlfee 
turfs or tan*dust : when these begin to bum, they place 
the pieces intended to be blued, upon them, taking care that 
the ashes do not cover them, in order that they iqay* see 
the colour which they assume. ' It is requisite to be very 
careful that the heat be uniform, and that it be retained. at 
exactly the same degree, without being too great; as,^ in 
that case the operation would fail entirely, and the blue 
colour soon disappear and turn to a grey ; the ardcle:would 
lose its hardness, it' must be hardened afiresh, and there 
would be a very great chance of its being overheated. la 
order to avoid these inconveniences, we should prefer 41^ 
fire less active, and operate by degrees. When the well- 
polished steel has required a red colour, and it is seen that 
this colour is not perfectly uniform, the greatest heat must 
be directed towards that part where the: coloun.'b less 
intense, by blowing with the mouth that part of the fire adja- 
cent to it. By this means, and with great care.and patience,^ 
a beautifully uniform and deep-blue colour is obtained.: 

When the article has become of a red. colour, iftitia 
found to be clouded .with various . shades, it is better 
to suspend the operation, and polish the article afresh, 
either with emery, tripoli, crocus-martis, putty of tin^ &c. 
and entirely to begin anew ; rather than expose, the article 
to too great softening. We can only here point out general 
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rules ; there exists in every art, a kind of dexterity, which 
practice. alone can give. 

When the article has acquired the desired colour, it is 
withdrawn from the fire, and allowed to cool slowly, when 
it must be wiped with a clean, dry linen cloth. Particular 
care is required not to touch the articles when finished, with 
greasy or damp fingers ; but above all, not to dip them in 
oil, as they would become dull, and lose that lustre in which 
consists all their beauty. This blue colour remains for 
A long time : nevertheless it is subject to change ; in which 
case, it may be restored to all its freshness, by being 
polished anew, and again submitted to the same operation* 

Iron, never ta}ces so fine a blue as steel ; as jt does not 
receive so good a polish, neither is it so hard ; and it is 
probable that the carbon contained in the steel, has some 
influence on this operation. L^ 



XLIX. — Tables of Candle-light, calculated by B. Bevan, E59. 

Civil Engineer. 

BEAR SIR, L'eighton Buzzard^ Sept, 17, 1833. 

The fojlowing Tables of Candle-light may be interesting 
to some of your Readers. They have been verified for 
several years ; and will be found to agree, within a minute 
or two, in all the Southern and Middle parts of England, 
in cleiar weather. They are expressed in mean time; and 
may be adapted to confined situations, by a few observa- 
tions to determine the constant number of minutes to sub- 
tract in the evening, and add in the moi*ning. 

In cloudy vireather, an allowance of 10 minutes, will, in 
general, be sufficient. 

With the above trifling corrections, these tables will be 

found suflicient for all practical purposes ; and, in point of 

usefulness, may be considered equal to the usual tables of 

5un-rise and sun-set, as generally published in common 

almanacks. Your's respectfully, 

B. Bevan. 

T. Gill, Esq. 
VOL. ly. V 
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L.-^0« the Pfepdrdtton ani Properties of'a Cohurlesis 
Refined Ox-Gall, for rendering Drawings in Watisr- 
Colours more hHght arid pJsrmanenL By ritTRO Wil- 
liam T0MKINS9 Esq* Risidricdt Engraver to Her late 
Majesty Queen ChdtlotteA 

. . ^tKy * Si, James's Sireet; 4imi ^99 I9l1t% 

Mr. T0MKIKS9 A friend of mine^ and an eminent artist^ 
about two years since discovered a method of. freeing ox- 
gall from itft colouring matter^ a thirig of gteat consequence 
to artists in all delicate coloiirs; such as' blues^ jilurples, 
reds, &C. which are' niore or less tinged by the yellow eo- 
lout ih ox-gall, as geiierally lis^d. Shoiild thef Society of 
Arts deem it worthy of attention, he wifl disclose the pro- 
cess,: wfaidi is by no means an expensive one* 

I ani, Sir, Yoittia6st obiedieht Servant, 
n C. TAtUik,jtf.D. See: Thomas Gill, 

N. B.-^;iSamples of the cblourlesis ox-gall accompany this, 
which will enable the Committee to compare it with atiy 
other prepieuration tfierebi^ or ox-gdll itself, fts commonly 
used., 

. . ■ <*. ' . ■ ■ ' • r 

A Descriptiim df sdrdU of the Properties q^fhd Refitted dx- 

Gdll. 

It possesses all the valuable! properties of ox-gall, ; 1^ a|)* 
pu&tie to painting in water-colouri^ ; with the superior ad- 
vantages , of being deprived of aill tendency to putridity, 
arid of all colouring matters. 

It combihes with, andfixes all water-k;olours, as &,if itH 
usWtily prepsb^ed; eifhet by being mixed With thefltybr 
Waidied over them lifter Aey tae laid upon the pap^r, Stc- 
It renders blue, purpl^ r&L green, and aH other deli^te' 
col6urs, more bitighl uid ditfable ; and, if a small pdriibW' 
of it be added to any of tne colours, it causes them to' 

• From Vol. XXXI. of the Transactions of tlie Society for th^Ehcou- 
ragement of Arts, Manu&ctures, an4 Commc/ce. Th^ .Society vot«d 
iM Gold Isis M^dal t6 Mr. Tomkins^fdr this Valuable disooveiiy. 
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wash more freely and evenly^over the surface of the paper^ 
ivory, &c. 

Combined with gum-arabic, it gives depth of tint, with- 
out any unpleasant glossiness upon the surface of the draw- 
ing, prevents the gum from cracking, and the colours are 
so completely fixed in the paper itself, that subsequent 
tints can be washed over them, without any risk of their 
becoming foul, or forming improper combinations with the 
under colours. 

Combined with fine lamp-black and gum-water, it forms 
a complete substitute for Indian ink. 

If it be floated over the surface of drawings made with 
chalks, or black-lead pencil, it fixes them firmly ; and diey 
may then be washed over with any water-colours, pre- 
viously mixed with a small portion of it; without, in. the 
least degree, disturbing the chalks or black-lead. 

For miniature-painting, being washed over the surface: 
of the ivory, it completely removes its greasinesa; and^ 
being mixed with the colours, it causes them to float freely, 
thereon ; and tints may be laid over tints, the colours beipg 
struck into the ivory. , 

For transparencies, oiled paper being first washed over 
with the refined ox-^gall, and permitted tp dry, wateiv 
colours, mixed with some of it, will lie freely and perfectly 
smooth upon, it ; and be so fixed, as, not to- wash up by the 
repetition of different glazings of colours over each other, 
thus producing depth of colour.. - • 

f In short, the valuable properties this refined px^gall 
pos[s^sses, make it equally applicable to historical, land- 
scape, botanicaly-and natural history painting, as well as tp. 
colouruiig prints in general; and, by it readily coinbimng, 
withaU .the vehicles used in the preparation of watierr 
colours^ and having no colour itself; it enables the artist, 
to paint with ease, on surfaces otherwise unfavourable ; at 
the same time rendering the colours more bright and 
durable. 

Many other valualile properties will, no doubt, on trial,^ 
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be found in this preparation ; and the result cannot fail to 
facilitate and improve the art of painting in water-colours : 
and, as the discovery of it is entirely new, it wiD, in all 
probability, be found applicable to many other useful 
purposes. 

No^ 58, New Btmd Street, P. W. ToMKINS. 

May ^Othy 1812. 



Sir, Noi 58, New B&nd Street, May 9,0th, 181^. 

Hierewith I send you a certificate from Mr. Cosway 
atnd Miss Jones, in testinjony of their approbation of my 
refined ox-gall; and likewise a farther description of its 
properties and uses in the art of water-colour painting ; 
together with a sketch made in black chalk, fixed by means 
of it, and afterwards washed over with water-colours, also 
mixed with it; to shew that the chalk is so firmly fixed, as 
not to mingle with the water-colours in the least degree ; 
and also a specimen, produced with a mixture of fine 
lamp-blaCk and gum-water, which, combined with a por- 
tion of the refined ox-gall, becomes a complete substitute 
for the best Indian ink ; and which you will please to add 
in elucidation of my former communications upon this sub- 
ject to the Society. I am. Sir, your most obedient servant. 

To C Taylor, M.D. Sec. P. W, TOMKINS. 



CERTIFICATES. 



No. 127, Mwmi StreetyMay 19/A, 1812. 

Miss Jones presents her compliments to Mr. Tomkins, 
and, having made trial of his preparation for painting in 
water-colours, she has found it fully to possess every pro- 
perty he ascribes to it, in its application upon ivory, as 
well as paper. 

Mr, Cosway has also commissioned Miss Jones to say, 
that he has found the result of its trial in every degree 
satisfactory^ 

,To P; W. ToKKiys, E$q. ife. 
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aftO T0H}U»9*$ Prtparaim of Ox-Gait. 

Mr. P. Tppoikins bfougbt m^j on Tbwsiiity, n ppecunen 
of i:laia4e4 gall, deAcribing it e» ppssesaipg upportant pro- 
pertie)»9 98 appUcuble to pfontiog ip watec-colours ; apd 
desiring my opinion of it, after a triaL I lost no tune in 
making tbe necessary experiments; a|id« 9a tl\e ]:^<:Qpt 
kindness of the Society to two of my children, had pre- 
viously decided me to use every endeavour in my power 
to assist and prompte it? objects, I have preferred to aend 
my opinion to you, for the consideration of the proper 
Co^Qiittee. The results of three of my experiments 
accompany this; 

Mx. Tomkins stated his clarified gall to possess the pro- 
perty of layipg water colours perfectly smooth, on an oily 
or greasy surfaqe; of considerably fixing such colours^ 
whenever applied ; and also of adding brightness, }fi a|l 
cases, without discolouring the purest blue and w^te. 
With a view to the first point, I gave the vehicle a »evpi^. 
trial, by usii^ i^ with ifater-colour on an oiled pap^r ; 
taking t|ie mezzotint first, as is my usual practice. I |pund, 
(in No. 1,} tbaib tl^^ quantity of ^dl tha^ could be employed 
with so deep a tone of colour, was not svifficient to coim- 
teract the ou; bu^ obserymg in th^ subse<]iuent proceedu^Sji 
that the eolic^ flowed pei^ctly smooth w^iere tluply ap- 
plied ; and that there was no effect from the oil, wherever 
the colour had once passed and dried; I made the small 
sketch (No. 2,) on the same o^ed paper, washing it over 
first with the gall alone. I found this to answer most per- 
fectly, ih removing the greasiiieSs of the surface ; audit also 
convinced me of the power of Mr. Tomkins's material, to fix 
water-colours ; by my having been able to wash over the 
small lines of ropes of the vessel in fi*ont of the drawing, 
without in the least disturbing the colour. This last, I 
have regarded as an important desideratum in the use of 
water-colours ; and it led me tb make the slight sketdi 
(No. 3,) to ascertain the other points asserted of his vehicle, 
by the inyentor* I tried it, also, in the most difficult cases 
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(^f {MUiiting upon ivory ; and, I am eonfident, in stetkig to 
tfie Society, that it possesses all the properties Mr. Tom* 
kins attributes to it ; that the discovery will confer : most 
vahiaUe benefits upon every painter m wafeerKsolours, who 
is master of his profession ; and that it is highly deserving 
of the countenance of the Society. 

I am. Sir, 
Yoor modt obedient Servant, 
T# :C TiiTu>a, Jf. A ^. W^^Craio. 
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SlRj J^H^gtii^ fSuf^^ftif^A^ IS, l^l^. 

Mr. Tomkins living, by 4esire of the gm^^^mmi^flim 
Conunittee of Polite Ar^ referred to we to xnak^ triiEd of 
his refined preparation of ox-gall, I have accordingly done 
so; and, (allowing for the shortness of time since Mr. 
Tomkins applied,) I have found it greatly sifpe^ior to any 
I have hitherto used, and fiilLy to possess the qualities 

dj^$cribe4* I jcem^9 Su*, 

Your obedient Servant, 
2^ G. Tayaos, Ar./i. iSte. . ' John Wright. 



J #p. rei^y. AsM^^d >I ^▼e n^ vritten ^ 
vyo^ f<^ yQUr pK€jSQat,.of ibe pneparat^ of ox-gaE I h^ve 
ij^gi it ,ifi W9!mm-ym9S, imd ^fiadiit answer expectation 
jff^i^^iMiWt^ilitmg |j|ol()ttiss.flov'pleasMidy oa any sai- 
fece of ivory, thougb.lfafiiiKory Jbad been long prepaved. 

It being ^ .per fecdy Iranspaient, makes me conclude, 

il\s^^it. ni^iy Jbe used with safety with most colours ; and I 

hope it will answer every purpose you wish, as to not 

injuring the efieicti^ pf them, which time can only ascc^rtain. 

With sincere .esteem, I remain, 

Your'atruly^ 

To Mr. ToMKxvs, ifc. GeoRGE EnqleI^E^RX* 

dear sir, RatkbaHePkiee, March 4» 181 3. 

i take the liberty of le^piesting, as « fevour, a litde more 
of your prepared ox-gall; I finft-it soextriem^useftil; 
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that I wish never to be without it. You desire to have my 
opinion of its qualities, as I have found them. I consider 
it as possessing all the properties of the gall in its original 
state, with this great advantage ; that, by being rendered as 
clear as water, it does not change nor soil the colours ; if 
any thing, it adds, I think, to their brilliancy ; and the most 
valuable property it has, is, that of fixing the colours in the 
paper ; and thereby preventing, in washing one tint over 
another, the removing of the under tint : this is an advan- 
tage, highly important and valuable. In fine, I think, that 
as a medium for facilitating the use of water-colours, it is a 
discovery which cannot be too highly valued. This, Sir, is 
my humble and smcere opinion of it. 

I remain, Sir, Your obliged humble Servant, 

Joseph Pastorini. 

To Mr, ToMiiNs, ?fc. 



Uppw James Street, Golden Square^ 
MY DEAR SIR, Feb. 26, 1813. 

Receive my sincere thanks for your kindness,. in sending 
me a supply of your newly discovered liquid, for painting 
with in water-colours, which I have used with success ; and 
I purpose, when you make it public, to procure some for 
my own use, and shall recommend it to others ; doubting 
not that my brother-artists will, (as well as myself,) find 
that it facilitates the execution, and adds brilliancy to the 
colours. ' Belkve me, dear Sir, 

Your obliged Servant, 

To P. W. ToMKiNS, Esq. P. ViOLET. 



Sir, 
I have made several experiments with the preparation of 
ox-gall, left with me by the desire of the Committee, and 
find it to be extremely useful ; not only in it causing the 
colours, to lie smooth on greasy paper ; but in fixing co- 
lours that are apt to stir on the immediate use of the 
sponge^ by which means we can gradually diminish their 
depth of tone, witholit losing all the force at once; or 
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having the green colours of trees running over the skies, 
and mixing with the blue, the moment they are wetted. 

' I am, Sir, 
Your most obedient Servant, 
. ToC. Taylor,-a/.d. 5«?. John Varlby. 



Sir, 
Jn conformity to the wishes of the Committee of Polite 
Arts, I send you two .phials, containing the preparation of 
ox-gall ; Ukewise a sketch, made with black Italian chalk, 
fixed by means of it, and afterwards frequently washed over 
with water-colours, in which I also put a small portion of 
it : and another specimen, shewing, that the smoke of a 
common candle, caught on an earthen or glazed surface, 
and mixed with gum-water ; and further mixed with mf 
preparation of colourless ox-gall, becomes completely fixed 
in the paper; and forms so complete a substitute for 
Indian ink, that the difierence cannot be discerned. Thid 
composition does not require grinding; it is perfectly 
smooth and transparent, and receives a w^ash of any colour 
over it, exactly the same as Indian ink, and cannot be 
washed off^ without destroying the surface of the papers 

I am. Sir, 
Your most obedient Servant, 
To C. Taylor, A/. D. Sec. P. W. ToMKlNS. 



Process for depriving Ox-Gall of its Tendency to Putridity ; 
and of its Colouring Matter^ so detrimental to all Delicate 
Colours. 

To a pint of fresh ox-gall, boiled and skimmed, put one 
ounce of alum finely powdered ; continue it on the fire until 
combined ; when cold, put it into a bottle, and cork it mo- 
derately close. 

To another pint of fresh ox-gall, also boiled and skimmed, 
put one. ounce of common salt, and continue it on the fire 
until combined ; when^old> put it also inta another bottle, 
and cork it moderately. elope*. 



Gallj thus prep^tredy will keep perfeetly free from potii* 
dity, or any pffeiwve smell, for years. 

When the above prepar^ons have stood in a room» of a 
moderate temperature» (ot about three months, they will 
deppsit a thick sediment, crusts will form oq tbeir snrfisioes, 
they will become clear, and be fit for use in ordinary pur- 
poses; but, as they contain a large proportion of yellow 
colouring matter, tingeing blue of a greeqish hue, oeds 
brown, and sullying purples ; they ace iUnfit far gesuBaH 
use, in painting in water-colours. 

Further Process.- — ^The before-mentioned pBepHimtioBS, 
after standing until they are become perfecdy ekav^ are to 
be decanted, and combined in equal prop<»tion»; atfaick 
poagulum is instantly formed of the yellow^i^kfuring Miat* 
toff, which precipitates; leavipg a dear UqUid, namely, ^6 
colourless. oK-gall. 

N. B. After tiie con^binaticNi of die two firstpy^^iavalkms, 
the process may be asc^ted, fay fikesing dieliqufd^thrioagii 
paper. Age renders this prepaicatioR more briUiaady <4eaf ( 
imdfrom it, it seems to obtain an agreeable jcent: norfaas 
it been observed to contract at any ^time an unpleasaiit 
smell, or to losje its useful properties. 

P.W.TOMKINS. 
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LL— On Burnishing^.. 
To burnish an article is to polish it, by removing the smaU 
eminences or |t>ughnesses upon its surface; fuid tb&inatei]^ 
ment by which it is performed is denominated a Bu^^kisper. 
This mode of polishing is the most expeditious, 'and gives 
t^§ greatest fest^ ito ei pfdish^d bpd)^* It lis noA^ iisp o£ 
by gold ^B^ sily^i:smiths, pu^r% lpakAWtb9» md moit 
of the workmen ingd4> wIvcTj <^Qpp^, iron, pr n^, U 
removes the marks left by the emery, putty pf ^ pr kkA^ 
BPl^j^g m^mbl iind giy^es to ^ bumkh<^ airtijsfes a 
tilflfckiluc^e resf^mbUng fi^i pf lapking-gla«3. Th^ biicr 

• From the DkUonnti^re Teekmhgiqmi 
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it must 1)6 even adapted to the various kinds of wprk in 4|bpt 
some art. We flbaU point out Ae pj;inqipi|l.Q|ij^* |ag|^e- 
ral, a& tibia to<d is only Intmded tfP €|ffi|6e io/^qjll^jjf^y 
whatever aubstapce the t>uinwih^ i^ ?nf^4^ o^ i^.of ;)|tt(9 
oonsequepee to jthe avtide buri|i9||#4> flrovypcj.pnlx, tf^s^i)^ 
be o£ a harder aubstance . thfm ii^ Wticl^ 

We ahall: first describe tjb^ ^Wfp pf burf^^n^ sil?^f 
asdcles, and f^rvards p<)int; q^t,tb^ vf^*iety of n^^ 
which tb^ bucmsbcor 19 m^ m o|h^ ^^ 

When ailveir articles have rec^ive4 tbefi? ]^t fasluyon ^<m 
the flilvessmith?s bwd$K, that \^ $9 jsaj, when tf||iej b<^f 
worked, soldered, jrepairpd, pt a4JFWt^ ^bfiW, tbey ai;e. sfsf^^ 
tp the bucmsber* who baa the cm-e qf ^i^isi^ng theio. Jle 
must first begio, by cl^anipg p^ piy ^jfld jqf ,dir(; wbic)^ 
their 8ur%:es had QODltr^ted ^bU^t xpa^g^^fui this wo^4 
entirely ^^ itb6 perfeq^on pf ^be ,bw|nMhw* For^thi§ 
purpose, the cbutnisbfpr tak^^ fivm\c&r^tf^p -ffi^^J^h fl^ 
with A \mush njfide >very met^m strqng ^p^sY^fU, he ifvim 
rather hard tbe YariQU9 piurts qf bl& FTiH^f^fiyQ^ thqsp p«ir0 
whiph are^to-remfon dull; and whipb, npi^ierthe]^^ s^c^i^ 
a beautiful white appearance. He then wipes it .f^ i^n q)^ 
Unendodi, jand prpQe^Af^ t:o ^^ }^\xm^^pg. 

The biirnisbers used for tbvi puiJPQBO fM^ of two k^si 
some of steel, oth^^ 0f bftcd 9^Qn^« St^Ji^nisli^rs 91^ 
either curved or straight ; :Cpj^a(^$lpr fmi^l apul ^1^4^ 
sp as to si|it IkQ {tcq)ficting fml^ or tbt bpUpwn |)^ $b^ 
piece. 

Stone .buEqisbqKS ate iinad$< pf blppfi^^t^p. ib^B^%iij^}.cvif^ 
and eitheC'Eoufided with the j^nn^^touf^ ,<9-rufa^, up rtbut 
they p^^esent at tkut bottom a kiud pf (TfHry bhwt 94g^j .^ 
somptimes a rounded surfiicfu Tb^s^ HTP pv^^^d W\ik 
emery like stedL biiBnishsirs, W^ m» fim^f^ by .b$^ 
rubbed upon a leather, covered with crocus nmii^ Tk^ 
atone is mounted «in a wopdon h^niVe^ mA ^mis ;6^ by 
means of a^x^pec Juaade whi^ M^fifirill^ .iMk ^ .fM»» 
and 4be wPod. The^ be^A bkod-ja^mes. i^p ytb^^ sWk^ck 



376 On Bumiihing. 

contain the most iron, and which, when polished/ present a' 
steel colour. 

The operation of burnishing is very simple : it is only 
requisite to take hold of the tool very near to the ferrule 
or the stone, and lean very hard with it, on those parts 
which are to be burnished, causing it to glide by a back- 
ward and forward movement, without taking it off the 
piece. When it is requisite that the hand should pass 
over a large surface at once, without losing its point of 
support on the work-bench, the workman, in taking hold of 
the burnisher, must be careful to place it just underneath 
his little finger. By this means, the work is done quicker, 
and the tool is more solidly fixed in the hand. 

During the whole process, the tool must be continually 
moistened with black soap-suds. The water with which it 
is fii^quently wetted, causes it to glide more easily over the 
work, prevents it from heating, and facilitates its action. 
The black soap, containing more alkali than the common 
soap, acts with greater strength in cleansing off any greasi- 
ness which might still remain on the surface ; it also more 
readily detaches the spots, which would spoil the beauty of 
the burnishing. 

In consequence of the friction, the burnisher soon loses 
its bite, and slips over the surface of the article, as if it 
were oily. In order to restore its action, it must be rubbed 
from time to time on the leather. The leather is fixed on 
a piece of hard wood, with shallow furrows along it They 
have generally two feaMer5 — the one of sole-leather,, and 
the other of buff-leather. The first is impregnated with a 
little oil and crocus martis, and is particularly used for the 
blood-stone burnishers ; the other has only a little putty of 
tin scattered in the furrows, and is intended exclusively for 
rubbing steel burnishers, as they are not so hard as the 
blood-stones. 

Blood'Stone being very hard, the workman uses it 
whenever he can, in preference to the steel burnisher. It 
is therefore only in small articles, and in difficult places, 
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that tbe steel burnishers are used v And whicfai by their 
variety of form, are adapted to all kinds of wotk. But in 
general, the blood-stone greatly reduces the labour.. 

When the articles, on account of their minuteness or any 
other cause, cannot be conveniently held in the hand, they 
fix them in a convenient frame on the bench : but under 
all circiunstances, the workman must be very careful to 
manage the burnisher, so as to leave untouched those parts 
of the article, which are intended to remain dulL When^ 
in burnishing any article, which is plated or lined with 
silver, he perceives any place where the layer of precious 
metal is removed; he restores it, by silvering these places 
with a composition supplied by the silverer, which he ap-' 
plies upon it with a brush, rubbing it well, and wiping it 
afterwards with an old linen cloth. 

The burnishing being finished, it only remains to remove 
the soap-suds, which still adhere to the surface of the 
work : this is effected by Tubbing it with a piece of old 
linen cloth, which preserves to it all its polish, and so great 
a lustre, that the eye can scarcely bear to look upon it. 
But, when the workman has a great number of small pieces^ 
to finish, he prefers throwing them into soap-suds, and 
drying them afterwards with saw-dust, which is more ex- 
peditious. 

The burnishers of articles which are not silver, follow 
nearly the same process as that above -described. We 
shall briefly notice the variations to be observed in each case. 

The burnishing of gold or silver on wood is performed with 
burnishers made of wolves' or dogs' teeth, or blood-stones 
mounted in iron or wooden handles. When they burnish 
gold, applied oa other metals, they dip the blood-stone 
burnisher into vinegar ; this kind being exclusively used 
for that purpose. But when they burnish leaf-gold on 
prepared surfaces of wood, they are very careful to keep the 
stone or tooth perfectly dry. The burnisher used by leather- 
gilders is a hard polished stone, mounted in a wooden 
haijidle ; this is used to sleek or smoothen the leather. 
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The ordinary engraver*8 biumish^ it^ft'Made <^.8te^ 
made thin at one end} to fit into a amaQ- hato^, wilidi 
serves to hold' it by* The part in the ndddfe^ of th6 Made 
is rounded on the tohvtx sid^ and is alsd a little cdf¥%d« 
llie rounded: part inilst be Irell polished^ and ihetool be 
Teryhard. 

They use this btimisher to g^re <he kst polish ta cojiirfK 
I^tes, rubbing them well #ith it, and being vefy careM 
to use oil continuallyi to lubricate it.- Other burnisherrf ato 
nearly of the same form atf those used by tlie gilders and 
silverers. 

Inrclock-'makingi they burnish thoife pieces or parts 
which; on account of their size or form, cannot be c6n*' 
veniently polished. The burnishers are of various forms 
and sizes ; they are all made of cast-steel, very hardf aiftd 
well pohdhed : some are formed like the sage-lesef fil^ ; 
others, like common files: the first are^used to bumirilr 
screws, and pieces of brass; the others are used'for fisEit* 
pieces. The clock-makers have also very dmall^ <)nes of 
this kind; to burnish their pivots; they ifre called pwdt'- 
hemishers. 

The burnishing of pewter articles is done afiettlre'WOrlr 
has been tunied, or finisiied ofi^- with the scrtfper: the bmS 
nishers are of different lunds, some for burnishing vc^Is^ 
others for pots^^— these last being don^ by hAvi ;- tliey^'fire 
all'of steel; and^ while- in use are rubbed witlr putty ]^aw- 
der otf leatb^, andmoisftened witk soap-suds. 

Th6 bunfisfahrg of cutlery^ iii executed' by mionsiiF^fa 
or vice burnishers'; th^ ate all miCde of fine steelrHafd'^' 
ened and wdl polished. The first kmd have notiii^par^ 
ticular in their coiii^truction ;^ but the vice bulrnisherS: 'ifrw* 
formed and idounted iH t v^ry different mamier. Xhr tf* 
long piec^ of w6od> placed' horizontally in the vice, is fi^ed^ 
another piec^e as long,- bnt bent in thefbrm of a' bow,' Ae* 
concavity df which is turned . downwards. These ti^O" 
}»eces are united at one of their extremities by^ a: pinaiiMt* 
a fapok, whi^h allows the upper piece to move fieely a^imd' 
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Ihif pmnt as a cenfteir . TUe burnisher in fixed m iStit imd« 
die of this bent piece, imd it is made nfiort or less proje<^ 
ii<g> by the greater oir lesser length n^hich is given* tcf its 
b^e. The moveable piece of wood, at the extremity op-^ 
posite to the book| is furnished with a handle which Served 
ihe workman as^ a lever. This position allows the bur- 
nhher to rest with ^eater force against the article t6 b& 
burnished, which is placed . oik the fixed piece of 1irood«' 
They ^ye to the biiTilisfaer ^ther the form of the fkce of a 
round-headed ba^mer^ well pdish^d,' to bun^h tho66 
pieees which are plain or convex ; or the form of two cones; 
f^pposied kH; their summit!, with ' their bases rounded^ to 
binrhiih thoie pieces whidii are eoncave oi^ ring-shaped. 

The burtiishing of the edges of bboks \$ performed with 
a wolfVor dog-s toothy oi* a steel bu^sher: for tMs pur- 
pose tliey place the books in a s<^rew press, With boards on 
eafch side of tbem, . and otlier bbards distributed betwete 
cfiacfa volume ; they first riib the' edges well with the toodr^ 
to give them a lustre. After the i^prinkling has been dibM^- 
and the cfdges are bebome dfy^ they begin to burnish the 
gutter; tlnsr tiirnnig the press, they burrash the edgies at 
the top and bottom of the yolui^. 

They bumfidbL th^^ edges in the- same manner, after havs 
ing applied the gold ; bat they observe, in gilding, to lay 
th^ gold fir^t upon the gutted, and albw it to dry ; and^ cm 
no iiccoutttrto commence bumishtng till it is quite dry; 
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LIf .-^OtI EnMiragvitg m etctMded Orowth ofP6tat6es ; oH 

the Manufacture of Farina or Flowrjtom ih^fn\ oMork 

apf>lying it io maki Sea Biscuiisy Bread, Pastry^, Vc. By 

JohnWhateey, Esq.* 
Sir, Q>r*, jfyrii 19M, issa. 

It is naturally the first object, and forms the chief duty 

of a well-regulated state, to provide its members vfith 

• From Vol. XXXI of the Transactions <rf the Society for the Encou- 
ragement of Arts, Mianufactures, and Commerce. The Societjr voted 
its Lesser Crold Mednl to Mr. Whately, for this valuable Communication. 
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a sufficient quantity of good food. Thegreiater are the 
advantages, and the more independent is the situation 
of that country, which can furnish within itself, an ample 
supply of the means of subsistence to its inhabitants. We 
have long ceased in this country, to feel the benefits arising 
from such a state of independence ; and we have during 
the last ten or fifteen years, incurred a very large expendi- 
ture in the purchase of foreign com. This subject has 
engaged much of my attention, and I have endeavoured to 
devise a plan, by which the agriculture of this coiuitry may 
be improved, a great expenditure saved, and a considerable 
reduction of prices effected, — by the introduction into bread, 
of an article of known nutritious properties, derived fixmi 
the potatoe. This substance is the farina, or flour of that 
valuable root, which I have tried, with advantage, to a very 
great extent; having previously gone through a long course 
of experiments on making bread, biscuit, and pastry ; firom 
mixtures of raw potatoes, boiled potatoes, and farina, with 
^different proportions of flour, &c. 

It is well known, that poor light soils, unfit for the culture 
of wheat, and from which only crops of barleys or oats have 
been produced, and of which, in many situations, there 
are large tracts of land altogether uncultivated, will produce 
potatoes of excellent quality. Two circumstances have, 
however, hitherto prevented their culture, to the desirable 
extent ; namely, the great expense of their carriage, in a 
raw state, from the interior parts of the country, to a proper 
market; and their not keeping well, more than six* months 
after the crop is gathered. 

These inconveniences I have obviated, by the invention 
of a machine, which is now in the Society's house ; by 
which one person can grind down fifteen hundred weight, 
or seventeen hundred pounds nett, of potatoes, into a soft 
pulp, in one day; yielding about two hundred weight of 
farina or flour, when dried. 

By calculation, the power of a single horse will be equal 
to the grinding of twenty-two tons of potatoes per week ; 
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the machine is capable of being applied to any power^ oi? 
first mover, required. The farina, or flour, has been knowit 
it) keep good seventeen years j and it muy be afforded, so as to 
yield a fai¥ profit to the farmer and the manufacturer at 
threepence per pounds The present price of wheaten flour; 
i& about five pence farthingi 

It #ouId be tedious to entei" intd a long detail of thii^ 
business by letter; but my Son is now in London; and, if 
he is permitted to attend a Committee of the Society, and td 
give proofs of the trials I have made, by exhibiting speci- 
mens of the bread, flour, and biscuits ; and by furnishing 
such other particulars as may be required. I trust they will 
perceive the great benefits that may result from this article; 
aiid, particularly, if my communications should merit the 
sanction of ^ the Society, and be honoured with its appro^ 
bation. I remain. Sir, 

Your most obedient humble Servant^ 

To C. Taylor, Af,D, Stc. JoHN WHATELYi 



Remarks from Mr. tVhatety,jun. on Potatoes^ 

it may not be generally known, but it is capable of thd 
most satisfactory proof, that the same quxinttty of land will 
yield above one- half more of farina, or flour, where potatoes 
are cultivated^ than if the same land was applied to the pro^ 
duction qfjlour front wheat, 

I have proved, from experiment, that S6l9 pounds of 
j)ure £EU*ina, or flour, may be produced from an acre of 
land, planted with potatoes; and only 1660 pounds of 
flour from an acre of wheat. It will, therefore, be obviousi 
that, if we can apply this great excess to the same purposes 
as the flour of wheat, the advantages arising from it will be 
of the highest importance to the community. We now 
require from foreign countries about 600,000 quarters of 
wheat annually; for which we incur an expenditure of 
about two millions sterling, in ordinary years ; and which 
has increased^ in years of scarcity^ to upwards of severi 
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millions sterling ; and there seeins w^ probability, thati 
under the continuance of Ihe present system of cujti-. 
vation, we shall ever arrive at the period when we can 
supply our own wants^ and feel independent of foreign aid^ 
for one of the first articles of subsistence. 

We have had, for the last ten years, not only a course 
of favourable seasons, but the farmer has had, in the 
greater part of that period, the benefit of high prices, to ' 
Stimulate his exertions to the greatest possible production 
of corn; and, if they have failed, under such favourable- 
circumstances, to satisfy our wants^ what evil may we not 
expect, if the seasons should prove unpropitious, and the 
inconveniences of our situation be aggravated by scarcity ? 
I admit that the prospect of supplies from foreign coun- 
tries may be great ; but we should recollect, that only a 
few months have elapsed since the ports of Euro{)0 and 
America were shut against us j or only open, under a system 
of license : and that it is a situation of dependence, which 
no well-wisher to his country can be desirous to see recur, 
nor the possibility of which he will not feel anxious to 
prevent. 

\to le conthmedJ] 
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tAl.'^On recovering Gold or Silver from old GUt or 

Silvered Woody ®(?.* 

IFntIL very lately, the small quantities of gold or silvef 
that douM b6 procured from the surfaces of wood, Sad 
which had been gilt or silvered, was not thought wortti 
the trouble of taking off; and this wood was burnt the same 
is any other fire-wood, without even searching in the ashes 
for the gold or silver they contained. Persons, who were 
aware of its* value, bought this sort of wood at a very cheap 
rate, and burnt it by itself, on their hearths ; and after^ 

^ Fr^^i tiro DUtionnahre TetkRologique, 
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^FardSi with great trouble, colleetied from axnoag the ash^, 
aB the gold &c. they iX)ataikied^ by the process of amalga- 
ntatftOD. TIus. was dtffioult and troublesome^ oU aecoiUit of 
ih^ vafit quantity of ashes produced by the wood ; Asid in 
consequence of the thidk coating of <;arbotiate df lime, with 
wldch it hkd been ^oovtvedi^ and this ;p]:oces8 was by no 
tj^eanii econoimeaL « 

The fdlowing siihplevieans nday foe esfiployed with pith 
fit-^Firsty steep lite wood in boiling watei^ and for iim 
purpose, a trough must ibe made, capable of receiving Uife 
longest pieces, and suffidentLy wide to contain a iaUmber 
of them; then pour on the wood a quantity of boifi^g water 
sufficient to cover it, and €oi/«r the trough with a lid, 
which closes it as perfectly ^ possible, in ordef to retain 
the steam of the boiling water, as weU as to keep k hot to 
a long time. The operation is however performed better^ 
and in less time^ by means of the stewi o( boiling Water, 
which may be introduQed into the close vefi^ii^l 'Containing 
the ^ded wood; and to which a safety-valve id appKed^ 
or, perhaps still bettei;, by putting it into $, boiler of da^ 
form of the trough we have described, and setti^ig it upd« 
the fire. The boiliiig water or stemn dissolves the glue 
or size which secured the leaf-gold; which, on being 4e^ 
tached falls into <he wat^. In order to accelerate the 
separation of the leaves of gold, they take oi^ the pieces x»f 
g9t wood, after they have bee^ steepii^ for some time in 
the boifing water ; they then put them into ai^othcr yessef, 
containing a little hot water^ an^^ with a hr^sh wet^d in 
this water, they brush oyi^ the gold, which easily js^pfi^ 
rates and remains in the l^ater ; intp which they are .al^ 
careful frequently to di|) the brush. The coi^ of iSifi^ 
and whiting remains inmost Entire on the wood ^ and n pf^ijk 

of the gold s^ only is r«M»oved i^jl^ the gold, wdisj^iin4 
mixed l«ith it in Ae wi^^er^ 

*rhey aBow the water to remani at rest; and when tbe 

whole is precipitated, ihey decant the waler, and evi^po* 

i^aie th« d€|)06it to dc]faiefla. Tli^tbeBrtwove^miitter 

x2 
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found at the bottom of the vessel, powder it in a AiortaiVi 
and expose it to the action of fire under a muffle, in ord^? 
to bum all the glue and the greasy or oily substances 
which formed a part of the coating. The gold is then 
separated from it by amalgamation. 

This process is also applicable to old gilt plaster; and 
whether it be taken off the wall, or remain upon it In 
the latter case, the gilded part must be washed with hot 
water and a sponge, and be thoroughly cleaned off with a 
hard brush, frequently dipped in the hot water. But we 
must by no means neglect to collect together the mpilar, &c* 
which falls off from the walls so treated ; as it generally 
contains a great quantity of gold, which it is important to 
unite in the washings. By this means, we have known to 
be recovered more than 800 franks* worth of gold, from 
an old chapel which was repaired. 

The same process, which is made use of to recover the 
gold from gilded wood or plaster, is also equally appli- 
cable to the removing of any silvering which had been lidd 
on with silver leaves. This, although less lucrative than 
that of recovering gold, must nevertheless not be neglected, 
as it produces very good results, when it is performed with 
dexterity and economy. 

The gold and silver also from gold and silver lace, 
spun upon silk, when it is become old, may be burnt for 
the purpose of collecting the gold and silver. For this 
purpose it is made up into packets, like balls, wrapped 
round with iron wire, and made red-hot in a furnace ; by 
this means the silk is reduced to ashes. When the packet 
is cold, they beat it in a mortar or land of tray : the ashes 
all become powder, which they place upon a pasteboard, 
and fan or blow it gently, when the metallic parts, being 
the heaviest, remain, and the ashes arecarried away by the 
wind. We must not, however, conceal the fact, that by this 
means, a little gold or silver will be lost ; unless the ashes 
blown off be washed over afterwards. 

There is, however, an easy means of preserviiig the viboh^ 
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of the Taluable parts, if' the operation is carefully performed. 
The lace or stuff must be cut into very small pieces, and 
be boiled for some time in soap-boilers' caustic lees (pot- 
ash, or caustic soda) : these substances dissolve the silk; 
and the gold or silver remain pure in the liquor. The 
alkali must be washed off, and the deposit be afterwards 
treated by the depart, in order to separate the gold and 
silver, I^. 

LIV.— MISCELLANEOUS. 

The Annual Course of Lectures and Medical 
Instruction, at Guy^s and St. Thomas's Hospitals, will 
commence early in the present Month of October ; and 
the following are the arrangements for the Season. 

Separate Courses of Lectures on the Theory and Practice 
of Medicine, Pathology, Therapeutics, and Materia 
Medica, will be delivered by Drs. Cholmeley and Back, 
Physicians to Guy's Hospital. 

On the Principles and Practice of Chemistry; by William 
Allen, Esq. F.R.S^ Dr. Bostock, F.R.S. and Arthur 
Aikin, Esq. 

On Experimental Philosophy ; by William Allen, Esq. 
F.R.S. and John Millington, Esq. Professor of Mecha- 
nical Philosophy, Royal Institution. — To com^ience on 
the 4th of Novepiber, 

On Midwifery, and the Diseases of Women and Children; 
and on Physiology, or the Laws of Animal Economy, 
by Dr. Blundell. 

On the Principles and Practice of Surgery ; by Sir Astley 
Cooper, Bart. To commence on the 1st instant. 

On Anatomy and the Operations of Surgery, by Sir Astley 
Cooper and Mr. Green. 

On the Structure and Diseases of the Teeth ; by Thomas 
Bell, Esq. . 

On Medical and Practical Botany ; by Dr. Bright^ As-^ 
distant Physician to Guy's I^ospital. 
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A Course of Chesucal Iiectures will be deHveted inllie 

Courne of &e Season. 



Particulars may be had (gratis) of Hr. Stocker^ Apothe- 
cary to Guy's Hospital ; who enters Pupils (o all the 
above Lectures* 

An Important Improvement in Tanning. 

A MOST material improvement has been made in tanningi 
by Gybbon "Spflsbury, Esq. of Walsall, in Staflfordshire, 
which promises to make an entire change in the methods 
now employed. By the application of some known princi- 
ples, Mr. Spilslury has succeeded in perfectly tanning the 
thickest hides in less than a fortnight, and skins, in four- and- 
twenty hours only. We understand that no diflference is 
made in the materials employed; but, simply, in their 
application. 

We have seen some of the leather produced by 
Mr^ Spilsbury, in his ^arly experiments, which was well 
tanned throughout ; and have reason to believe, that it will, 
in every respect, wear better than leather as commonly 
tanned. The inv^ition has been secured by Pataits for 
the diree Kingdoms. 

Mr. BadnalVs Improvements in Silk-Throunng. 

It was our wish, in our present Number, to have laid 
before the Public the specification of Mr. Badnall's Patent 
for Improvements in Silk-ThroWing, which we have 
already briefly noticed ; but it becoming due so late in the 
month, has rendered it impossible to complete the neces- 
sary engravings In time. We hope however, in our next 
Number, to enter fully into the subject In the mean time, 
we feel confidence in recommending these inventions to 
the public notice ; not alone from the conviction we enter- 
tain of their utility and importance, from having been eye- 
witnesses of their effects, but from tiie fact, -that {hey are 



tU>W working ujpon un extensive iscale witk success, 'the 
saving effected, we cannot exactly sayj nor indeed is it 
possible to state it, unless comparatively, so much depend" 
ing upon the size of the silk worked by it: but one thing 
is certain, that every operation in the manufacture of Organ-" 
zine, Sewings, Tram, &c* except that of winding, is ad- 
complished at once, thereby saving room, machinery, and 
labour* 

Improved Copp^-'Sheathingfor ShipSi 

Mr* Mvshet, of his Majesty's Mint, has lately obtained A 
Patent for an improved mode of manufacturing copper foi* 
the sheathing of ships, and other useful purposes*. In a 
naval and commercial country like this, . any improvement 
in the coppering of vessels must be a matter of great con- 
sequence* We understand, that, in the navy and merchant 
service, the copper^sheathing of a ship does not, upon art 
average, last more than four years— it is then found td havel 
lost from thirty to forty per cent, of its weight, and the ship 
must be sent to dock, and new coppered* A remedy for* 
this great expense, loss of time, and capital, we understand 
is likely to result from Mr. Mushet's mvention ; for that 
gentleman calculates, that copper may be so prepared as to 
last upon a ship's bottom from ten to fifteen years ; or, 
indeed, that the timbers of a ship may want repau', before 
the copper is, in any great degree, injured by wear. 



LIST OF PATENTS FOR NEW INVENTIONS^ 

which have passed the Great Seal^ since Aug. 21, 1823. 

To Benjamin Rotch, of Furniyars In», in the Gity of 
London, Esq. i for an improved Fid for tbe upper Mastg^ 
of Ships, and other Vessels. Dated Aug. 31, 18^3*— To 
be specified in six months* 

To James Surrey, of Battersea, in the county of Surrey, 
Miller ; for a new method of applying heat for the pro-* 

* See p^f 14^ of irnr present Volume. 
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ducing Steam, and for various other purposes, whereby tiicf 
expense of Fuel will be lessened. Dated Sept 4, 1823i 
— In two months* 

To William Woodman, of York Barracks, Veterinary 
Surgeon, of the 2d Dragoon Guards ; for an improved 
Horse-Shoe, which he denominates The Bevelled-Heeled 
Expanding Shoe. Dated Sept. 11, 182S. — In two months. 

To Bryan Donkiuj of Great Surrey Street, in the county 
of Surrey, Engineer ; for a means or process of destroying 
br removing the fibres from the Thread, whether of Flax, 
Cotton^ Silk, or any other fibrous substance, composing 
the fabrics usually termed Lace Net ; or any other deno- 
mination of Fabric where holes er interstices are formed by 
such threads, in any of the aforesaid fabrics. Dated 
Sept 11, 1823. — In two months. 

To John Hughes, of Barking, in the county of Essex^ 
Slopseller ; for a certain means of Securing the Bodies of 
the Dead m Coffins. Dated Sept 11, 1823.— In two 
months. 

To Henry Constantine Jennings^ of Devonshire Street, in 
the Parish of St. Mary-le-Bone, in the county of Middlesex, 
Esq. ; for an Instrument to be affixed to the Saddle-tree^ 
by the appUcation and use of which, inconvenience and dis- 
tress to the Horse may be avoided. Dated Sept. 11, 1823* 
— In six months. 

To James Sprigg the Elder, of Birmingham,' in the 
county of Warwick, Fender Maker; for a certain improve- 
ment in the manufacture of Grates, Fenders, and Fire-Iron 
Rests. Dated Sept. 11, 1823. — In two months. 

To Thomas Wickham, of the Town of Nottirigbam, Lace 
Manufacturer ; for an improved and prepared Rice ; ren- 
dered applicable for use, in all cases in which starch i^ 
applied. Dated Sept. 11^ 1823. — In six months. 

To William Hase^ of Saxthorpe, in the county of Nor- 
folk, Ironfounder ; for a new method of constructing Mills 
or Machines, chiefly applicable to Prison Discipline^ 
Dated Sept 11, 1823. — In two months. 
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tiV. — Bpetification of the Patent granted to Richard 
Badnall^ the Younger^ of Leek, in the County of Stafford^ 
Silk Mamifacturer ; for certain Improvements in thit 
Throiuing, Twisting, or Spinning of Sewing Silks, Organ-^ 
zine, Bergam, and such other descriptions of Silk, as the 
said Improvements may be applicable to, — Dated March 18, 
1823. 

WtTH A PLATE. 

I5 the said Richard BadnaU, do hereby declare^ that the 
nature of my said Invention^ and the manner in which tbe 
same is to be performed^ are particularly described and. 
ascertained, in and by the Drawing hereunto annexed^ and 
the following description thereof; that is to say: 

In the drawing, see Plate XL, A.A, fig. 1^ is one of the 
main spindles of a machine for throwing, twisting, or spin-, 
ning of sewing silks, Organzine, Bergam, and such odicr 
descriptions of silk as the said improvements may be appli- 
cable to ; this spindle turns in a hole or step, placed in the 
upper end of the screw, B, which screws into a female 
screw let into the rail, C, and in a gap or notch, D, in the 
rail, E, of the machine frame, and is prevented from coming 
out of the gap by the pin F. This spindle is driven by. 
a strap or band, G, coming from a band-wheel or drum, 
acting upon the whorl H : upon this spindle are affixed 
the cross-pieces I and J^ which are cleft, and united by 
screws, so as to embrace and be firmly attached to the 
spindle ; at each end of the cross-piece J are holes or 
steps, KK) in which, and in the pivot-holes, LL, the two 
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secondary spindles, M M, revolve ; upon each of these spin- 
dles a toothed wheel, NN, is affixed, which acts within a 
fixed toothed ring, OO, formed in a metal plate, PP, 
which is secured by screws to the rails, QQ, but can be 
occasionally disengaged from the toothed ring, OO^iaa 
will Be described hereafter; these secondary spmdies, 
MM, are made taper, so as to hold the bobbins, RR^ 
firmly upon them. — S S are wire guiders, with an eye at 
each end of them ; these guiders play loosely upon the 
spindles, MM, and are prevented fVom coming off by the 
nuts, T T.— -Upon the top of the main spindle ia screwed 
a brass cap^U, into which are likewise screwed the two 
lower wire guiders, V V, and the two upper onesi WW. 
The main spindle, AA, being turned by the strap, G, the 
nxed ring of teeth, OO, causes the two toothed-wheels^ 
NN, upon the secondary spindles, to revolve in the con- 
trary direction to the main spindle, which secondary spin-* 
dies twist or spin the s3k, which is led through the eyes, 
R, T, V, and W; before, however, passing through the 
e^es, WW, the two threads are crossed once around each 
other, so as to be confined perpendicularly over the top of 
the main spindle ; and, after passing through the fixed 
eye, X, are twisted together by the action of the main 
spindle, and are drawn upon a reel, in the usual manner of 
siBc-throwing. — In case one of the threads should break, 
in order to present single threads from being reeled, a 
knife, Y, is fixed to the rail Z ; and the unbroken thread 
flying outwardly, on being disengaged from the other, is 
instantly cut by the knife. Care should, however^ be takaa^ 
to place the knife at a sufficient distance from the pomt ei 
crossing, to prevent the possibility of the threads being' 
cut, whilst unbroken; and which, from the centiifngat 
action, might otherwise take place. On the thread being 
thus broken and cut, the person attenc^ing the mill can 
immediately stop the movement of the main spindle, by^ 
pushing in the bolt, ff, which catches against the lower 
cross-bar, J. 



l^g. tihh plan^ tftken bekrw the bobbins, RRy iti %• 1, 
^Shewing the ring of teeth, OO, in the plate, PP, the cfiToss- 
{>iece, I, and the tiro pivot'-holes, L L, m whkh the secon- 
daiy ilpidAes tntti, carrying the toothed-wfieels NN ixp&OL 
thefn. 

Fig. 8, ift a plan of the cap, U, the wire gniders, V V, 
Hiid WW, and the knife, Y, fixed upon the rail Z. 

I haye thus described the action of this machine, sis ap^ 
plicable to the manufacture of Organzine, But as it is a 
linatter of ooninderable importance, that the ai^tidle knownt 
by -the name of Tram, should be also manufactured by the 
tiStot macfaintery, I shall proceed to shew how this is to b^ 
effected; and, in the first place, as it is necessary to stof^ 
the revolution of the seedhdary spindles, MM, so I have 
provided a bolt, fr, which, on being pressed downwards, 
rests between the teeth of the two wheels, NN, and is se* 
cured there, by tightemng the screw, c. — The wheels N Jf 
^e then to be raised out of contact with the ring of teeth^ 
OO, by turning the screw, B ; and, in order to admit 6f 
this, the upper neck of the spindle, A A, is elongated. 
When it is requisite to throw Betgam, one of the toothed 
Wheels, NN, must be taken from its spindle, and the 6tiiet 
be allowed to act in the ring of teeth, O O : this, however; 
is mf^ely to be wanted, where Organzine can be obtained 
at the same expense and trouble. 

Rg. 4, shews another method of arranging the eyes, 
W arid WW, upon the main spindle, A A; through 
which the two pieces of wire, V V and W W, may eithcfr 
be passed and secured; or, otherwise, they may be screwed 
on, as shewn in fig. 4.-~If due care be taken that the eyes, 
VV and WW, be placed as nearly as possible over the 
cefitre of each bobbin, the eyes, T T, in fig. I, may be then 
dispensed with. 

Fig. 5, shews another method of giving a rotary move- 
ment to the wheels, NN, upon the secondary spindles ; in 
which case, these wheels, having plain cylindrical surfaces, 
act against the spring, d, d; which^ during their revolutioit^ 

Y« 
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presses upon them, by its inward tendency: this spring 19 
fastened at one end, in a hole, made within the circular 
plate, PP, and its loose end is so arranged, as to suit the 
direction in which the main spindle is required to reyolve^.. 
In winding the silk upon the bobbins, RR, of fig. 1, I 
should recommend the guider, commonly used in doubling 
' frames ; which can be varied in the extent of its horizontal 
movement, as the winder may find necessary. This is 
done to prevent the silk from collecting upon the edges of 
the bobbin, which, otherwise, firequently happens ; and, for 
this purpose, would be found troublesome, the boblnn 
being made smaller in diameter in its middle^ than those 
in common use. For throwing sewing silks, the secondary 
spindles requiring, in general, a nearer proportion to the 
revolutions of the main spindle, than can be* the case, when 
inoving within the ring of teeth, OO, pr the spring, dfdy 
I have provided a new arrangement, shewn in fig. 6, where 
any required proportion of twist, between the main and 
-secondary spindles^ can be obtained, by altering the sizes 
of the wheels ee^or the wheel upon the main spindle; 
thereby rendering this principle applicable to almost^ if 
not every purpose of silk-throwing. In this figure, the 
lower ends of the spindles, ff^ turn in steps or holes, gg^ 
made in the rail A, and their necks in collars, affixed in the 
rail}; upon these spindles, which are tapered, like the 
secondary spindles before described, are affiled the bob- 
bins, yj; and they are also furnished with guiders, kk^ and 
nuts^ //, as usual. The lower end of another spindle,* m^ 
which I call my main spindle, runs in a step or hole, n^ 
made in the upper end of the screw, o, and its neck turn^ 
in a collar in the rail p ; upon the last spindle is affixed a 
wheel, 9, the size of which regulates the throw. Upon the 
lower end of the main spindle a whorl, r, is affixed, whidi 
jeceives motion from a strap, 5, driven by a dnun or band- 
wheel. This main spindle, m, when revolving, communis 
cates contrary movements to the secondary spindles, ^^ by 
its wheel, 9, acting in the wheels, ^e, upon them.T— The 
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Silk from each of the bobbms, jj, bemg twisted by this 
operation, is drawn through the eyes, tt, and u, by the 
action of the metal grooved roller, Vy and the upper covered 
roller, w ; motion being communicated to the roller v^ from 
the moving power ; and the roller w, being pressed down 
upon it, by an adequate weight or spring, the silk is drawn 
up, as before mentioned ; but care must be taken, that the 
speed of die rollers is proportionate to the degree of twist 
required. The silk, after passing through the rollers, v, li/j 
is twisted by the fly, x, which, after the manner of cottcm- 
spinning, is affixed to the midn spindle, mm; and is ga- 
thered upon the bobbin, y, as in cotton-spinning. Under- 
neath the bobbin, jf, which plays loose upon the spindle, ntf 
is placed a piece of leather, z ; which, together with the 
bobbin, y, rests upon the lever, 1 ; and which lever is rmsed 
and depressed, either by a heart-wheel, or by a crank and 
Tod, S, affixed to a toothed-wheel, 8, actuated by a pinion, 4^ 
on the axis of the roller, v, as there shewn ; or by any other 
suitable movement.— The object of this lever is, to raise and 
lower, alternately, the bobbin, y, so as to cause an equal 
distribution of the silk upon it. In case of necessity, an4 
where the lightness of the bobbin requires it, the spring, 
S, will be found useful, in regulating its drawing power; 

Should Tram be required to be tfaroiiii on this machine^ 
by screwing up the step, n, the toothed wheel, q, is raised 
above the secondary wheels, ee, and prevents the revolu- 
tions they would otherwise have. 

Fig. 7, shews the relative positions of the wheels, e^, 
and q ; but, "according to convenience, they might be placed 
in any other position, where their action would be simHaf. 

I have thus described the various parts of the machines, 
and the methods of applying them in use. I do not, howr 
ever, mean or intend thereby, to limit myself to those 
methods only, but to avail myself of every means by which 
my said Improvements can be carried into effect; neither 
do I intend hereby to claim as my inventions, each particu- 
lar part, of which these machines may be composed^ al- 
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though I do fheir general arrangement : nor, as ia figutdt 
1, it, and 5, the revolution of two aeeondary epuMlles 
around a main one, however actuated, wbedier by bcang 
placed within a circle, or by any other method^ producaag 
the same effect, which I hav^, in different places, aeen ae^ 
eomfdished in various ways ; but, having overcome the 
main diflSculty, which, I conceive, has hitherto bo» an 
obstacle to the perfection of such methods^ by my Inven^ 
lion of preventing single threads being reeled, by t^rossing 
and cutting them; I do hereby claim that particular 
method. 

The general arrangement, tpo, of figures 6 and 7, 1 claita 
;» pinew eombination of machinery ; and, in particnlar, At 
aoiliating c^ the spindles, ff, and m, by whedls, whether 
toothed or plain ; which prevents the possibility of irregup^ 
lar movem^its; and, by giving an unlimited power of 
yaryii^ their proportions, renders them applicable ta 
almost every description of silk-throwing. 



OBSERVATIQKS BY THE PATENTfiE. 

i%e principal advantages of the Improvements in Silk Throne 

ingy under this Patent, are-^ 

Isl-^That the spinning, doubling, throwing, and reefing 
ci llie silk, are accomplished by one operation. 

3d. — ^Itiat the machinery efieoting the above, occupies 
no greater space than that generally used in silk throw- 
ing, thereby saving the doubling-frame, and one of Ae 
•tilrowing-mills. 

8d,r— That the possibility of single threads being reeled 
is prevented. 

. 4th.-^That the machinery for throwing organzine, and 
sewing silk, is also applicable to the throwing of tram, 
Diereby saving the doubling, as well as possessing the 
advantage of throwing any description of silk, by the 
Same matchinery. 

6th.r->That independaitly of several other advantages, 
the greiftt saving of room and machinery, and the eonse- 
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qvient extent of business, capable of being carried on with 
a much smaller portion of capital than now requisite, pre- 
sent die most important advantages to all persons about to 
erect new factories. 



TLYL-^l^ecificatwn of the Patent granted to Hobert John 
Tte&s^ . of PiccadiUj/j in the County ofMiddlesex^ Fruit- 
erer; for a Machine or Apparatus to he attached to BootSp 
Shoes, or other covering of the Feet, for the purposes of 
Travelling or Pleasure. — Dated April 22, 18^. 

WITH A PLAT£. 

I, the said Robert John Tjers, do hereby declare, that 
the nature of my said invention, and the manner in which 
the same is to be performed, are particularly described and 
ascertained, in and by the Drawing hereunto annexed, and 
the foUowing description thereof; that is to say : 

. My sfdd apparatus consist of, what I term, my FbUtos, 
or substitutes for the skates ordinarily used upon the ice ; 
these being mounted npon wheels, and are therefore capa^ 
ble of being used upon land, in a similar manner to skates 
upon the ice, to perform the various evolutions and move- 
ments peculiar to the art of skating. 

For this purpose, it is requisite^ that only a single line of 
wheels should be affixed to each Yolito, and that in the 
centre of it; and also, that the middle wheel should be 
rather larger, or greater in diameter, than those on each 
side of it ; and that the adjoining ones, again, should be 
rather larger than the next to them, and so on to each ex-^ 
tremity of the Volito ; or that, in case of the wheels being 
all nearly of the same size, they must be so placed, as that 
their lower parts, or edges, may all t^Kh a Une, which may 
be a portion of a circle ; and also, that one wheel in each 
should be placed under, or nearly under, the heel of the 
person using them. In order, however, to explain more 
Ailly the nature and construction of my said invention, I 
flhaU refer to the Drawing, which, as aforesaid, accompanies 
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this' my said specification ; and in which Drawing, (se^ 
Plate Xn,) A A, &a, in figs. 1, 2. 3, 4, 5, 6, and 7, is the 
stocky or wooden part of the V olito : B B, &C.9 in figs. S^ 
3, and 4, a frame^ made of iron, steeli brass, or othev 
proper metal; and which is secured or affixed to the 
stock, A A, by means of the screws, C C, &c. On each 
side of this frame, B B, &c., are formed ears, D D, &c«^ 
with holes in them ; viz., a square hole in each ear, along 
one side of the frame ; and round holes in those of the 
other side : these holes are intended to receive the screwed 
pins, E, E, &c. (one of which is shewn separately in fig. 9), 
which are secured in the holes of the frame by the screwed 
nuts, F F, &c. (one of which is shewn separately in fig. 10)^ 
Upon these pins, the wheels, G G, &&, turn ; and which 
said wheels may be made of brass, cast-iron, or other 
proper metal or material: their rims are roimded, as 
shewn in the different figures ; or the wheels may have 
fixed hecks or pivots in them, to turn in holes made in 
the sides of the frame ; but, in this case, one of the 
sides must be made to take off, to put in or take out 
the wheels.-^H, in figs. 1, S, and 3, is a stop ; which may 
either be made to form part of the frame^ B B, or be re* 
moveable at pleasure ; as may be, also, the nose, or turned 
up part, I, at the opposite end of the Volito. — J, in^gs.^ 1 
and 2, is a spike, to enter the heel of the boot or shoe of 
the wearer of the V oUto ; and K K, &c., are other smaller 
spikes, to secure the sole steadily, when the stock is buckled, 
or strapped tight upon the foot, in the same manner as 
skates are usually fastened. It should be observed^ that 
fig. 4, is a section of the Volito, taken at the dotted line, 
L L, in figs. 2 and 3. — Figs. 5, 6, and 7, represent another 
method of construcdig the Volito, differing from the pre^- 
ceding, chiefly, in the holes for the pins being made in 
the sides of the frame, B B, instead of in the ears. In 
these figures, the same letters of reference indicating the 
similar parts, it is unnecessary again to particularize them, 
but only to point out differences in the construction 5 and* 
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first, that, instead of the stop^H, of figs. 1,2, ahd S/ano&er' 
ivheel, G, is introduced at that end of the Volito; and the 
nose, I, is omitted. In case, however, it should be wished 
to introduce a stop, the wheel, G, is made to take out ; and 
the cylinder, M , fig. 8, is fixed between hoW made on 
purpose ; and the stop, N, figs. 11 and IS, is placed in the 
frame, BB, and secured by screwed pins and nuts, E and 
F, in the siune manner as the wheels, G G, &c., were^ as 
before described. TheV olitos above described are intended 
to be used upon hard, smooth, and level «tone or brick- 
pavements, oak floors, or other similar surfaces; and upon 
them all the movements common to the art of skating upon 
the ice may be executed. When, however, the Volitos are- 
intended to be used for the purposes of travelling upon hard 
and smooth gravelled feot-paths, the wheels should be- 
made as broad as the frames will permit ; and sometimes it 
may even be necessary to employ wider frames, in order to 
receive still broader wheels. The wheels may also have 
grooves made in the middle of them, so as to afford a broader 
bearing, useful to learners of the art of skating; but not ^o 
eligible in performing the various evolutions, as they 
require, as in skates, only a single line of bearing. 

I have thus given some examples of methods of carrying- 
my said Invention into effect ; not that I mean or intend 
thereby to limit myself to the employment of those methods 
only ; but, on the contrary, I hereby claim every mode in 
which my said Invention, of applying a single Une of wheels 
to my Volitos, in place of the ordinary irons of skates, can 
be carried into effect 



LVII. — On the Formation of the New Mechanics' Institu- 
tion for the Promotion of Art and Science. 

This new Institution is the result of what, prima facie, 
would appear an evil; viz., a quarrel with, and a consequent 
secession from, another most useful society, called the An-^ 
dersonian Institution, by the bulk of a class of 6Q0 indivi-^ 
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dtuAi* llie consequence of this quarrel and aecessimi wOi 
be*^^lasgow enjoying two inatHutiona instead of onc'—^ha 
Ubours of half-a-dozen lecturers instead of two or three-n* 
apd an increaaod energy in the now rival xaanagers of lK4:b. 
Upon these gnounds we are highly delighjted wilb tbe pro* 
l^Ie increase of the means of junpravemeiit^ akhov^h we 
fttould be grieved itbat the causes of that inereaae may ha 
huriful to the featbigs of all or any of the talented and phir 
lantbropio mm connected with the other inslitutioa. The 
ffriiowing is the way in which the seoeders state. tbeir case i 
, '' In die year 1800|p I)t« BuJkhedg dien Fro&sao^ 
derson's Institution, projected and commienced a series of 
lectures fi>r the instruction of the. mechaBics of Glasgow, 
in some of the most useful bisoches of Mechanical Philo- 
sophy and Chemistry. That eminent Philanthropist der 
Uvered these instructions gratuitously 9 to crowded classes^ 
jfor two sessions* A trifling fee, to coyer incidental eixr 
penses» but of which Dr. Birkbeck had no sharcp was ^tft^v 
wards levied^ H ibe inquest of the Memb^s of Ihe (idass. 
Upon tjie appointment of Dr. Ure, the present ProfessiHr, 
who succeeded J>x. Birkbeck in 1804, the Session was 
extended to twenty'«four weekly iecturesj and the fee fixed 
at ten shillings-r-yielding, for many years, upwards of ^00^, 
and forming the chief source of revenue whic^ the Pr^ 
feasor derived firom his situation* In die year 1808, there 
was a;ttached to die class a small library, collected by 
voluntary donations from friends to the mechanics, and 
supported by certain fines submitted to by the readers* 
For many years this class continued to be well attended* 
and it is admitted to have been productive of considerable 
benefit. More recently, however, especially for several 
years previous to the Session of 182^, the attendanee 
gradually diminislied, arising from the apathy and neglect 
which were shewn to the interests ^cid welfare of the Class 
by the Managers of die Institution, and fixHH the narrow 
and imperfect views of the jBubject which could possibly bo 
developed in twenty-four lectures only* At the commence 
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Qieni; o^ eadi newSesdion, the attendance was generalTy 
respectables but it was reduced almost one-hsdf before the 
close of the course ; this fact, while it proves the continued 
and anxious desire of the mechanics to avail themselves of 
the op{>ortunity of obtaining instructioui exposes the verj 
tmsatis&ctory and discouraging nature of the course pre<- 
pared for tb^m» The benefits of such iEi Class, not merely 
to mechanics/ biU; to fociety at large* which had been anti^ 
cipated by its distinguished founder, and which had hitherto 
been in some measure realii^, it was Justly feared would, 
under these oirqumstanoes, be soon lost to the artiaans of 

Glasgow. 

*^ In the wint^ of ISSl^it, several friends of flie Class 
made an attempt to renovate the establishment. An active 
and zealous committee was named by tiie Class to duperin* 
tend its interests* The g^tlemen thus named, found, on 
inquiry, that.ihe ClsAs had been so much neglected, that no 
regulations existed for its management; or, if they ever 
existed, that they were, from unknovm causes, no where to 
be foundt Uod^ these circumstances, they entered into a 
negotiation with the Managers of Anderson's Institution^ 
imd, after much exertion, concluded a final arrangement^ 
in which various judicious regulatiicms were estaUished, 
which they conceived would place the Class on a sure and 
lasting footing of independence and consequent prosperity. 
That the mechanics, at least, thought so, tiie succeeding 
session abundantiy proved. So great were the effects 
of the new arrangement, tiiat no sooner were the arrange- 
ments made xmblic, than the Class -*-which^ for several 
years previously, averaged only about 300-^commenced 
die Session of 180S^ with nearly 600 students, and the 
hall was even fbund deficient in accommodation for the 
additional crowds of mechanics who applied for tickets* 
Tht new arrangements having bem thus duly appreciated 
Jby those for whose immediate benefit they were made, it 
was to be expected that, so far as the Managers were con- 
cerned, they would be by them also persewed In, since 
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they were evidently equally advantageous to the interestit 
of Anderson's Institution and its Professor, and to the 
Members of the Mechanics' Class. During the Session^- 
however, the Committee had frequent occasion to discover 
that the arrangements and regulations, which they had 
ccmsidered as finally concluded at the commencement of 
the course— -and which had, therefore, been obtained firom 
the Secretary of the Managers^ read to, and approved of 
by the Class, in presence of the President, and several of 
the Managers of the Institution— were, in some of their 
most important, and in their fundamental provisions, not 
meant to be observed, but, on the contrary, were declared 
by the Managers as not sanctioned, and such as never 
would be sanctioned. This appalling discovery, and cer- 
tain other censurable circumstances connected with the 
mode of tuition, created a diminution, in the latter part of 
the course, of no less than about 200 studentift. 

** It is unneoassary to detail the whole minor subjects of 
difference between the Managers of the Institution, and the 
Committee of the Class. It will be sufficient to state the 
principal question, which, indeed, involved the very exist* 
ence of the Class, and was that on which the members felt 
compelled to separate themselves from the Institution* 
The mode in which the Library was commenced and 
carried on, has been already mentioned. Under a part of 
the admitted arrangement of 182S, a fund, arising from two 
shillings off each ticket, was provided for the extension of 
the Library, and for establishing and preserving a Museum 
of Mechanical Models and Philosophical Apparatus, eitiier 
presented by members, or purchased with funds belonging 
to the Class. It was now expected that the mechanics and 
their friends would be induced to make still larger dona* 
tions of property to the Class ; and it was furtiier expected 
that the ingenious artisan would find a stimulus to appfy 
the lessons of the Lecturer, and the fruits of his reading, to 
the construction of models, which would stand in tiie 
Museum, with the maker and donor's name affixed. Tq 
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secure all this, however, it was evident that the Managers 
must clearly have expressed, that the propi^rty thus acquir* 
ed was the sole property of the Class, and subject alone tp 
its management. No part of the funds of the Institution 
was to be appropriated to the support of the Mechanics' 
Library and projected Museum. All the books, and thq 
models and machinery for the Museum, were to be pur- 
chased out of the funds, or presented as donations from' 
members of the Class. To whom, then, in common justice^ 
did this property belong, but to the Class? All that it 
asked of the Managers was to declare that the property, 
thus acquired, and belonging to the Mechanics* Class, 
should not. be identified with the property of the Institu- 
tion, nor subject to its fate; and that, in the event of the 
lectures to the Mechanics* Class being discontinued, the 
Librsury and Museum should be open to the mechanics of 
Glasgow in general, upon payment of a small sum annually* 
This just and reasonable declaration the Class determined 
should be an indispensable condition in the arrangement 
under which they would consent to remain in connexion 
with the Institution; and this they conceived to be the 
more necessary, since, by the will of Professor Anderson, 
in which the establishment of a class for mechanics forms 
no part, no books nor apparatus were to be permitted to 
be sent out of the Institution buildings. To this condition, 
however, the Managers most pertinaciously and decidedly 
refused to accede. 

^' The Committee, who had spent so much time, anxiety, 
and trouble in these negotiations, after many remonstrances 
with the Managers of the Institutibn, seeing all their fondly 
cherished hopes thus blasted, and convinced that they 
could no longer remain in office with honour to themselves, 
or usefulness to their constituents, unanimously resigned. 
The Class, before finally resolving on what step they 
should take, and still anxious to obtain the consent of the 
Managers to its reasonable demands, nominated another, 
and entirely new Committee, again to negotiate with them • 
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but this Contmhtee, after having had deveral eomimtiil^ 
dations with the Maaiagers^ reported that they had been 
equaSy tmsaccesftful as their predecessors: as the only 
answer ihey could obtain from them, was — that it was time 
enough to legislate on these points, when such a highly impro* 
hable event as the discontinuing of the lectures^ or their httet" 
ference with the Library j should take place! I 

'' In these circumstances, only one of two tit&ttsa£mA 
remained — either to sacrifice the class altogether, and 
permit it to return to its former state of languor and decay^ 
or to form a separate establishment, which might secure 
the confidence of the mechanics, and establish security tb 
dieir property. The Class adopted the latter ahemative, 
and, without one dissentient voice, separated themselves 
from Anderson's Institution, and pledged themselves to 
support the new Association — a pledge which they have 
not been backward in redeeming/' 

On the 5th of July, the final resolution of secessicm was 
made, and a Committee of twenty-one member? were appoint 
ed to frame a constitution, procure a hall, correspond wfdl 
tecturerEt, and take measures for the formation of a Bbrary. 

On the i^6th of th'e same month, the Committee convened a 
public meeting of the mechanics' class, when a Constitution 
was laid before them, and met with their decided approba^ 
tion. It related principally to the internal government 
of the Institution, and concluded with the following clause : — 

^^ 18. That as soon as this Institution shall have bee9 
founded, the Committee shall apply to the Magistrates and 
Town Council for a charter of incorporation, to secure the 
property of the Institution to the Mechanics of Glasgow 
for ever." 

Last Saturday, the third general meeting was held in the 
Union Chapel, when the President of the Committee rose 
and said : — 

"Gentlemen, — The object of the present meeting is to lay 
before you the labours of your provisional committee, in 
forwarding and accomplishing the views and plana reoefto^ 
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meftded by youj naemely, to look after a htii^ leetur^, ati4 
Ubncry^^ Owrseccetaxy will read to yoci aB the i^onnalioii 
and progtsess of attaimaent regarding each of these pro^ 
minent objeets. I can assure you^ Gentlemen,^ that eveiy 
member of the cotnmktee has been most aasiduouai in the 
discharge of his duty ; mid it i» impossible t» detail all flier 
little obstaeks which rise up in h^ing the feundatioft ^ 
such plans as we have engaged in* The good efibcttt tibafi 
will result to the members^ and to the public, {torn. tMs 
institution^ founded as it will be5 upon Hbetal afid iade<« 
pendent principles^ must be obyious to alL "Evety meanbisff 
ia the class wiU^ have a roiee in. matters connected widi tiitf 
institntioife' All young aspkants^ who possesir taAe^ts awt 
ingenuity, will have auoppottunxty ofbrmging their powers 
into active and useful employment f as the eominitteeof 
management wiB be ready to eottntensaoce any person who 
may be disposed to give a lecture^ or lectures, upott any 
part of the whole range of art or science, if not interfeiiA^ 
wkh the regular lectures, to the class, on ehemis^ and 
mechanics. Our city is daily increaring in populatkm^ 
riches> and liberal policy ; and it must add much to her 
present greatness, that her mechanics and tradesman should 
have the wisdom, and publico spirit, to foand an xns4itutioif 
of themselves, and upon their own resources, without thief 
SBosllest assistance from thefar more wealthy bre&ren. 
There is a liberality and independence of mind, a love of 
science, and a thirst for intelligence, amongst the operatives 
of Scotland, and in no place has it been so remarkably 
dis][^yed, within the last ten years^as in Glasgow; and it is 
the more to be ]^zed that these dispositions have takett 
root amongst her ingenious and indti^trious urtisans— those 
who form the basis of all her wealth and commercial greats 
ness. Every well^sher to his species, and to his country, 
mnst prize, exult in, and haO with delight, such noble 
aspirings — such laudable and well-directed ^energies ! If 
persevered in, as we have no doubt they wiD be, their re- 
sults will be most prodigious — not anaroliy and confusioKi> 
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but the calm And cheering effects of improyement in tb^ 
practical arts and sciences, intellectual excellenccj progres- 
sive happiness, and a general increase of useful benefits 
and commercial wealth, amongst her inhabitants." 

Mr. Hugh Barclay then rose, and read the Report of the 
Copuuittee, the heads of which were — first, that 374 indivi- 
duals had already subscribed from half-a-guinea to one 
guinea each per annum — Sdly, that & good library had 
b^n selected, which would cost about SOO/L, one-half of 
which would be required at present; upwards of 100 vo- 
lumes had been already given to the Institution by the 
C!ommittee — Sdly, that three townsmen of considerable 
talent and celebrity had offered their services gratuitously, 
the proceeds of their lectures to go for the support of the 
Institution — and that, in the main branch of chemistry and 
mechanics, the Committee had corresponded with Mr. Steel# 
Lecturer to the Paisley Philosophical Institution, who 
had offered his large and valuable apparatus, and would 
giye the necessary number of lectures, for a sum that might 
be less, and could not bemore, than 150/. — 4thly, that the 
Committee had the offer of two Halls, either of which would . 
contain a very numerous Class. The Report concluded 
with thanking Dr. Mackenzie for his very ready acquies-. 
cence in admitting Mechanics to his Lectures on Popular 
Anatomy at half the usual fee — and by making a powerful 
appeal to the meeting for continued and earnest support 

Several letters were then read, one from Mr. James 
MTadyen, offering to lecture on Natural History, for the 
benefit of the Institution, gratis; a second from Mr. Robert 
Hunter, offering to lecture on Animal Economy; a third 
from Mr. Steel, offering to Lecture on Chemistry and Me- 
chanics, provide a good apparatus, and lend his extensive 
collection of minerals; after which, the President inti- 
mated that he had been authorized by Mr. Warren to 
state to the meeting an offer from that Gentleman, to give a 
lecture, or course of lectures, on Painting, for the benefit of 
the Institution; and that he had received aletter £rom Leonard 
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Horner, Eisq. with the Ist and 2d reports of the Edinburgh 
School of Arts, and an offer of support and information. 

After these letters were read, which severally elicited 
much applause; several resolutions were put and carried; 
which terminated the proceedings of the evening. 

It is unnecessary to say that this Institution has our 
mostx^Qrdial wishes for its success— -not, certainly, in oppo- 
sition to any other, because we neither know nor care which 
is right, or which wrong, but because it is likely to dis- 
seminate still more the love of science in our city. It is to 
the glory of Glasgow, that while the lower orders, or rather, 
the useful classes, of other large Towns are frequently most^ 
uselessly employed r— wasting their money and spending 
their time in rioting and debauchery— ours are imbibing 
light from that science which is the sun of the world — ex- 
ploring with Boyle and Lavoisier the hidden and vastpowers 
of matter — soaring with NewtlHi and Franklin through the 
boundless realms of space -^viewing with Harvey and 
Hunter the various, the mysteriotis, and the wonderfully- 
complicated machinery of man,' and through all knowledge 
and art banqueting with the immortal^ Milton on that 

'* Perpetual feast of nectar'd sweets 

Where no crude surfeit reigns." 



LVIIL — On Purifying Animal Charcoal, for tlie use of 
Vinegar Makers, tfc. By Nicholas Mill, £59. With a 
Query on gilding Silver-Wire^ 

Sir; Bridge Cottage^ Camherwell, Oct, 6, 1833* 

As large quantities of animal charcoal are now used by 
vinegar-makers, without any kind of- preparation, for the 
purification of vineg^; and they are not at all sensible of 
the great loss to which they are exposied from such prac-. 
tice: I have taken the liberty of forwarding you some 
useful information, for the benefit of the community, which 
I have obtained by experience, 

VOL. IV. z 
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All anioial,eharcoal» as pxeparcd from VqikiSi for tbejni!^ 
poses of eonmieffce, contains a coDsideraUe quantity oivaobf 
decomposed carbonate of lime. When Yinegav is added 
tbicaretOf a briik dOTerveseence ensues, and a very large p»* 
tion of thfi vinegar combines with the lime« expelling the 
earbonic acid, forming acetate of lime ; thereby dej^ring 
the vinegar of its strength, and occasiomiig a very mate* 
rial loss to the manufacturer. 

Animal charcoal, therefore^ previously to its being used 
for the purpose of purifying vinegar, dbouM be fiased 
from carbonate of lime, and all the metallic? matt^^ whiidi 
it may contain, by a weak solution of muriatic aeld* 

When all efferyeaeevMi^ has ceased, after adding this 
acid to the charcoal, the aioid should be allowed to remain 
upon it a few hours, and be then ppured off^ Xhe char- 
coal must tii^en be well washed in w.ater several times; wA 
when dried, U is fit for the maimfacturer. 

Perhaps you will oblige me, also, by eliciting^ by in- 
quiry from some of your correspondents, the method em-* 
ployed in^ildiipg silver, for wire, thread, and lace; which, 
it would appear, is Qpnfined to very few hands; and tha 
greatest secrecy is observed in the process* 

I am, Sir, 

Your obedient servant, 

T. Gill, Esq. N. M1J.L. 



We believe we cannot, at present, better comply with the 
wishes of our esteemed Correspondent, than by re-publish- 
ing the following excellent Article, from the late celebrated 
Dr. Wm. Lewis's Commercium Phihsophico^Technicum, 



JLIX. — On the Preparation of Silver^gilt Wire. 

There is very little wire made entirely of gold; and this 
chiefly for one particular purpose, that of filligree work. 
What is commonly called gold-wire has only an exterior 
covering of gold, die internal part beirig silver* A rod of 



of Silver-gilt IFire, 307 

sQver^ above an inch thick, two feet in length, and weighing 
about twenty pounds, is coated with gold; and then r^^ 
duced into wire, by drawing it successively through a num- 
ber of holes made in metallic plates, diminishing insensibly 
in a regular gradation. 

The purity of the gold employed for this use is a point 
of the utmost consequence ; for on this principally depends 
the beauty and durability of the colour of the laces, bro- 
cades, and other commodities prepared from it ; and, un- 
happily, there is more room for abuse here, than in gold- 
leaf, the extension of the metal in this form, being less af- 
fected by an addition of alloy. The boasted superiority 
of the French laces to the generality of those made in 
England^ for which various causes have been falsely as- 
signed, appears to be wholly owing to a difference in the 
fineness of the gold: our workmen have, of late years, had 
finer gold put into their hands than formerly, and the 
produce has beenjudged not inferior to that of France; nor 
is it to be doubted,, that the English artist, acknowledged 
not to be wanting in manual dexterity, will, with equal or 
superior materials, produce an equal or superior com- 
modity. It should seem*, therefore, necessary, for the pur- 
poses of so important a manufacture, where so much de- 
pends upon the purity of the gold, not only to employ it 
in the purest state to which it can be brought by the usual 
methods of refining, but even to seek for means of purifying 
it to a greater degree, than any of the common processes 
are capable of doing. 

With regard to the silver, which makes the internal 
body of the wire, its finenesses of less importance. I have 
been informed, by some experienced workmen, that there 
is an advantage in its being alloyed ; that fine silver, on 
being annealed in the fire, becomes so soft, as to suffer the 
golden coat, in some measure, to sink into it ; and that the 
admixture of a little copper communicates a sufficient 
hardness, for preventing this inconvenience. Accordingly, 
the French silver for gilding is said to be alloyed with five 

z2 



308 Lewis on the Preparation 

or six penny-weighty and ours with twelve penny- weight, 
of copper, in the pound troy. Some have thought that 
this over-softening of the silver might be equally prevented, 
by using less heat; and that fine silver, receiving a 
smoother surface than such as is alloyed, must shew the 
golden covering to better advantage. How far these pre- 
sumptions are well founded ; or how far the manufacture 
is affected, by the above differences in th^ quantity of 
alloy, I cannot take upon me to determine. 

The gold is employed in thick leaves, prepared on pur- 
pose for this use, which are applied all over the silver rod, 
and pressed down smooth with a steel burnisher. Several 
of the gold leaves are laid over one another, according as 
the gilding is required more or less thick. The smallest 
proportion allowed by act of parUament is 100 grains of 
gold to a pound, or 5760 grains of silver. The largest 
proportion, for the best double-gilt wire, as Dr. Halley 
was informed by the workmen, is 120 grains to a pound ; 
though I am told that, of late, the proportion of gold has 
been increased. 

The first part of the drawing process, as well as the pre- 
paration and gilding of the silver rod, is performed by the 
refiner, who uses plates of hardened steel, with a piece of 
tough iron welded on the back, to prevent the steel from 
breaking. In this back part, the holes are much wider 
than the corresponding ones in the steel, and of a conical 
shape ; partly, that the rod may not be scratched against 
the outer edge, and partly for receiving some bees'-wax, 
which makes the rod pass mora freely, and preservesjthe 
gold from being rubbed off. The plate being properly 
secured, one end of the rod, made somewhat smaller than 
the rest, is pushed through such a hole as will admit it, 
and laid hold of by strong pincers called clamps, whose 
chaps are toothed somewhat like a file, to keep the rod 
from slipping out, by the violence necessary for drawing 
it ; the handles or branches of the clamps are bent up- 
wards, and an oval iron loop put over the curvature ; so 
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that the force which pulls them horizontally by the loop, 
serves, at the same time, to press them together: to the 
loop is fastened a rope, whose further end goes round a 
capstan, or upright cylinder, with cross-bars, which requires 
the strength of several men to turn it. The rod, thus 
drawn through, is well annealed, then passed in the same 
manner through the next hole, and the annealing and 
drawing repeated ; less and less force sufficing, as it dimi- 
nishes in thickness : when reduced to about the size of a 
large quill, it is delivered in coils to the wire-drawer. 

The remainder of the process requires plates of a 
different quality; those of steel, whether in a hard or a 
soft state, being now found to fret the wire, or to raise a 
- bur upon its surface, and strip off the gold. The plates 
^ for this part of the work are brought from Lyons> in 
France*: the holes are drilled in them here. They are 
formed of a metallic mass, whose composition is kept a 
secret, but whose prevailing ingredient is plainly iron : I 
have begun an examination of this metal, and shall commu- 
nicate the result of the experiments in one of the futurfe 
numbers of this work+. There are two sorts of these 
plates ; one, of considerable thickness, for the wire in its 
larger state ; the other, only about half as thick, for the 
finer wire, where less force is sufficient in the drawing. 
There are considerable differences, also, in the quality of 
the metal itself, not to be distinguished by the eye, or any 
otherwise than by repeated trials: such of the thicker 
plates as are found good are valued at a high price. The 
Lyons plates, though brittle, have sufficient toughness to 
admit of the holes being beaten up, or contracted, by a few 
blows of a hammer ; so that when any of them have been 

♦ During the late war, however, many were made in the United King, 
dom, and sold as Lyons plates ; without the workmen perceiving any dif- 
ference in their quality .-^Editor. 

-t* We regret exceedingly, that the learned author did not meet with 
sufficient encouragement to enable him to continue his Work. We, how- 
ever, are in possession of some fiicts concerning the Lyons plates, which 
. we may hereafter lay before our readers. — Editor. 
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widened, by a length of wire being drawn through, th^ 
are thus reduced again to the proper dimensions for ]Mre- 
serving the gradation : the holes, after each beating up, 
are opened by a long slender instrument called a pointy 
made of refined steel ; one end of which, to the lei^th of 
about five inches, is square, and serves as a handle ; the 
rest, about twice as long, is round, and tapered to a fine 
point The first holes, being soonest gulled, or so fiur 
worn as to be unfit for bearing further reductions, the 
next to them, grown likewise wider, supply their places, 
and are themselves successively supplied by those which 
follow; whence, as each plate is fiumished with several 
more of the small holes than are wanted at first, it c(«- 
tinues to afford a complete series after a considerable num- 
ber of the larger have become unserviceable. Great part 
of the dexterity of the workman consists in adapting the 
hole to the wire, that the wire may not pass fiK) easily as 
not to receive sufiicient extension, nor so difficultly, as to 
be broken in the drawing. For determining this poktt 
with greater certainty than could be done fifom the m6re 
resistance of the wire, he uses a brass plate, called 6 stxe, 
on which is measured, by means of notches, like steps, cut 
at one end, the increase which a certain length of vdre 
should gain, in passing through a fresh hole; if the wire 
is found to stretch too much or too little, the hole is 
widened or contracted. As the extension is adjusted by this 
instrument, there are others for measuring the degree of 
fineness of the wire itself: sUts of different widUis^ made 
in thick polished steel rings, serve as gauges for this use. 

The wire-drawer's process begins vnth annealing the 
large wire received from the refiner : this is performed by 
placing it coiled up on some lighted charcoal, in a cylindri- 
cal cavity, called the pit, made for this purpose, under a 
chimney about six inches deep, and throwing more buttl- 
ing charcoal over it; the pit having no ai>erture at 1x>ttom 
to admit the air, the fuel bums languidly, affordilig only 
sufficient heat to make the metal ledJiot, wilboiit eodiui- 
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gering its melting. Being tlien quenched in water, for Ae 
sake of expedition in cooling it, though the metal would^ 
doubtless, be softened more e^ctually, if suffered to cool 
leisurely; one end of it is passed through the first hole in 
the thick plate, and fastened to an upright wooden cylinder 
six or eight inches in diameter: in the top of the cylinder 
are fixed two staples; and through these is passed the long 
arm of the handle, by which the cylinder is turned on its 
axis by several men. In the continuation of this part of 
the process, called degrossing, the wire is frequently an- 
nealed and quenched, after every hole, or every other hole, 
till it is brought to about the size of the small end of a 
tobacco-pipe : and in this state it is cut into portions for 
the fine wire-drawer. 

In this last part of the wire-drawing process, annealing 
is not needful ; but it is still necessary, as before, to wax 
the wire afiresh at every hole. Much less force being now 
sufficient for drawing it through the plate, a different 
instrument is used : a kind of wheel, or circular piece of 
wood, much wider than the foregoing cylinder, is placed 
horizontally: in its upper surface, are some small holes, at 
different distances from the axis; and into one or another 
of these, according to the force required, is occasionally 
inserted the point of an upright handle, whose upper end 
is received in a hole, made in a cross-bar above. From 
this, the wire is wound off" upon a smaller cylinder, called 
a roUhett, placed on the spindle of a spinning-wheel; and 
this last cylinder being fixed on its axis, behind the plate, 
the wire is again drawn through upon the first; and being 
at length brought to the proper fineness, it is annealed, to 
fit it for the flatting-mill. This annealing is performed in 
a different manner from the foregoing ones, and with much 
less heat; for if the wire was now made red hot, it wotdd 
wholly lose its golden colour, and become black, bluish, or 
white, as I have often experienced, in different parcels- of 
gilt wire. Being wound upon a large hollow copper bob- 
bin, the bobhin is set upright, some lighted charcoal, or small- 
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,coal, placed around it, and brought gradually nearer and 
nearer, and some more small-coal put into the cavity of 
the bobbin ; the wire being carefully watched, that, as soon 
as it appears of the proper colour, it may be immediately 
removed from the heat This is an operation of great 
nicety, and is generally performed by the master himself. 
The wire, though it in good measure retains the springi- 
ness which it had acquired in the drawing ; and does, not 
prove near so soft as it might be made, by a greater heat, 
is, nevertheless, found to be sufficiently so, for yielding 
with ease, to the flatting-mill. 

The flatting-mill consists of two rolls, turned in a lathe 
. to perfect roundness, exquisitely polished, placed with their 
axes parallel, one over the other ; set by screws, till their 
circumferences come almost into contact, and both made to 
.go round by one handle: the lowermost is about ten inches 
.in diameter; the upper, commonly little more than two; 
though some make it considerably larger ; and indeed, it 
would be more convenient, if made as large, or nearly so, 
as the lower : their width or thickness, is about an inch 
and a quarter. The wire, unwinding from a bobbin, and 
passing first between the leaves of an old book, pressed by 
a small weight, which keeps it somewhat tight ; and then 
through a narrow slit, in an upright piece of wood, called 
a ketch, which gives notice of any knot or doubling ; is di- 
rected, by means of a small conical hole, in a piece of iron, 
called a guide, to any particular part of the width of the 
rolls ; that, if there should be any imperfection or inequa- 
lity of the surface, the wire may be kept from those parts; 
and that, when one part is soiled, by the passage of a 
length of wire, the wire may be shifted, till the whole width 
of the rolls is soiled, so as to require being cleaned and 
polished anew, with the fine powder called putty, prepared 
by calcining a mixture of lead and tin: the workmen value 
the rolls, from the number of threads they will receive; that 
is, from the number of places, which the wire can thus be 
shifted to: good rolls will receive forty threads. The wire 
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flatted between the rolls, is wound again, as it comes 
through, on a bobbin, which is turned by a wheel fixed on 
the axis of one of the rolls ; and so proportioned that the 
motion of the bobbin just keeps pace witb that of the rolb. 

[To be continued,] 



LX. — On the Substitution of Fulminating Mercury, in 
place of the Detonating Compositions into which Chlorine of 
Potass enters, as a Priming for Percussion Guns. By Mn 
E. G. Wright, of Hereford *. With additional Remarks^ 
by the Editor. 

It has been a just subject of complaint with sportsmen 
who use the percussion locks to their guns, that the powder 
made with the chlorine of potass has a tendency to pro- 
mote rapid oxidation in the barrel and lock; besides gene- 
rating dirt from the charcoal, after firing. I have found 
this inconvenience myself; and was induced to seek a re- 
medy, by adopting a different substance, in which I suc- 
ceeded to my satisfaction; and I shall feel obliged, if you 
will allow me, through yoiir means, to make known the 
discovery, which may not only prove interesting to sports- 
men, but to many of your scientific readers also. 

In November last, Mr. Murray delivered his scientific 
and instructive lectures on chemistry, in this city; and in 
consequence of his observations on fulminating mercury, 
some experiments I had made with that substance several 
years ago in firing gunpowder, were brought to my recol- 
lection; and soon after he left us, I was induced to make 
the powder, and to try it with the copper caps; when I 
found it, in every respect, superior to the chlorine of 
potass preparation, and shot with it the remainder of the 
winter. 

Its advantages are : — It does not create rust so rapidly 
as the powder now used ; it is not affected by damp or 

* From No. 305 of The PhiloBophical Magazine and Journal, in a 
Letter addressed to the EDiTomi. 
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flKntture; and from every severe test I have given it, I do 
not believe it so liable to explode, — and in ease of Bdeh 
accident, as its force does not extend so far, its effects would 
not be so destructive. I am aware it is asserted, that fiil- 
minating mercury will not fire gunpowder; but if any one 
has a doubt on this point, by procuring a percussion gun, 
he may try the experiment^ and be fully satisfied ; talduo^ 
care in loading, that the gunpowder is forced by the wad- 
ding to the point of contact with the fulminating com- 
pmmd. 

My method of preparing the fulminating mercury is 
as follows: — ^I place two drachms of mercury in a Florence 
^ask, and pour six drachms (measure) 6f pure nitric add 
on the mercury: this I place in a stand, over a spirit lamp, 
and make it boil till the mercury is taken up by the acid; — 
when nearly cold, I pour it on an ounce (measure) of alco- 
hol, in another flask. Sometimes immediate effervescence 
ensues, with the extrication of nitrous ether; and often, I 
have been obliged to place the mixture over the lamp, till 
a white ifume began to rise, when the effervescence followed. 
I suffer the process to continue, removing the lamp, ^1 
the fumes assume a reddish hue; when I pour Water into 
the flask, and the powder is precipitated. I pour off* the 
water, and add fresh, repeatedly ; permitting the powder 
'Ap subside each time before the water is poured off^ so as 
to free the substance, as much as possible, from the acid ; 
and then I pour it on a piece of filtering-paper, and place 
It in ah airy room to dry. It should be kept in a corked 
(not stoppered) bottle. Sometimes the powder is quite 
white, and at other times Hght brown, in colour; but this 
is of no consequence. 

To fill the caps, I use a small ivory pin, hollowed into 
a scoop at one end, to take up the powder, and made flat 
at the other, to fit the bottoms of the caps ; I place a very 
small portion of the powder in a cap, just sufficient to 
cover its bottom; and dien dip the flat end of the pin into a 
strong tincture of gum benzoin, but so as otily to moists 



for the Dischtirge^ Fir e-^ Arms. 815 

it a Iktle ; and ^pt&s^ the pin, so moistetled, iipon the 
powder in the cap, and tli^n gently turn it roimd^y so as to 
secure tlie powder in" Ibe citp; the tiiicture actioig ai n 
varnish on'the surface of the powder. 

After a little practice, a great number of caps may be 
prepared in a short time in this manner ; and, I have ho 
doubt, the fulminating mercury will be preferred, on trial, 
to the percussion powder at present used. Several of my 
sporting friends have tried some caps I gave tihem, charged 
'with the fulminating mercury; and all agree, that it is 
superior to the common preparation from chlorine of potass. 

The fulminatuig mercury ought to be mieule in an diit- 
house; or in an unfurnished room, under a chimney 5 on 
accoiint of the nitrous fumes extricated in the first part of 
the process, and tjbe nitrous ether in the second part of it 

The fulminating hjercury may be made into a paste with 
weak tincture of benzoin, and be granulated, for the maga- 
zine-locks of Forsyth, and other makers; bat it must ilot 
be mixed with any other substance. 

Hereford, September 18, 1823. 



Although we agree, in the main, with Mr. Wright, yet 
we must be permitted to differ from him in some particulars 
of his statement. And, first, that the detonating prime, ih 
common use, is apt to promote rust and generate dirt, from 
the charcoal it contains: tfa&s, We believe, will not often 1[)e 
the case, unless the gun has been improperly expbsed to 
the stctioii o{ the priming atoTWy when exploded, as is some- 
times done, to shew th^ effect of its detonation; in this cade, 
rapid oxidation will inevitably follow: if, however, itlfe 
fired in the usual way, the effect of the gunpowder is, to 
drive before it; and entirely remove, f^ traces of the prim- 
ing. Neither are the primings sold by the mo^ respectable 
gunmakers liable to be affected by damp or morature; 
they being made water proof. We must also be allowed 
to doubt the little liability of the fulminating mercury 
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jexploding from accident, having repeatedly seen mischief 
arise therefrom; and therefore quantities of it must not be left 
carelessly lying about: although its explosive effect may not 
extend so far as that of the usual primings, yet its energy^ 
close at hand, is most tremendous ! It was long ago attempted 
to employ it instead of gunpowder, in firing artillery; but it 
either fractured the cannon, or, if that was made too strong 
for it, broke the ball to pieces, leaving it still remaining in the 
bore of the cannon. There can be no manner of doubt, how- 
ever, of its being perfectly applicable to the firing of arms 
by percussion, as prime only; and we think Mr, Wright's, 
manner of applying it is exceedingly well adapted for the 
purpose. In making the fulminating mercury in the large 
wayy however, we cannot but point out the propriety of col- 
lectings by condensation^ the great quantity of nitrous ether 
extricated; and which is of such value that it would in a 
great measure repay the cost of the materials employed. 
We strongly recommend to those persons who venture to 
prepare this article for their own use, to keep it in a phial 
wrapped around with several folds of linen or woollen cloth, 
to preserve it from injury; and to stop it with a loose cork, 
to avoid friction; or, which is better, to close it, by tyeing a 
piece of soft paper over its mouth. 



LXI. — On Barton'5 Patent Iris Metal Ornaments*, and on 
Copper plated withjine Gold. By the Editor. 

We have been highly gratified, in being lately favoured by 
Mr. Barton with several fine specimens of this beautiful 
manu&cture, in the shape of large and small gilt buttons, 
' struck by steel dies; upon the polished surface of which 
the fine linear divisions, which produce the iridescent effect, 
had been drawn by the point of the diamond : and in this 
way, many impressions may be struck before the dies be- 
come injured. 

The buttons are made of copper plated withjine gold, in 

♦See Vol. II. p. 81. 
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the manner of plating it with silver, by rolling; a spe- 
cimen of which we saw, several years since, in the hands 
of an eminent jeweller in New Bond Street, in the form of 
ornaments, raised by means of dies, and combined .nth 
others made of pktina, formed in the same manner : the 
intermixture of the two metals, gold and platina, produced 
effects exceedingly beautiful ; and they had the additional 
advantage of being likely to endure long without tar- 
nishing from oxidation. 

These 'gilt iridescent buttons have a most brilliant and* 
pleasing effect, from the play of light from lamps or candles; 
they are not however , at present^ likely to become common^ as 
it is by no means Mr. Barton's intention to diminish their 
value by selling them at a low price, for which we can- 
not but applaud him. 



LXII. — On the Microscope. By the Editor. 

[Continued from Vol. ill. p. 135.] 

NEW DISCOVERY, BY MEANS OF WHICH THE ANIMALCULJE, &c., 
IN FLUIDS, CAN BEl VIEWED WITH THE UTMOST FACILITY. 

The great difficulty of viewing the animalculae, &c. in 
fluids, under high magnifying powers, must have been 
continually felt^ by all the admirers of the microscope. 
An improvement, therefore, which effectually removes 
every obstacle to this investigation, — by rendering the sur- 
face of the fluid truly plane, spreadingit thinner, and extend* 
ing it to a much wider space around, at the same time confin- 
ing the animalculas in more limited [depth, whereby their 
forms and movements become most readily discernible; 
and also preventing evaporation from the surface of the 
fluid, which often dims the lens and perplexes the observer, 
or even puts a stop to his proceeding ; as well as totally 
doing away the possibility of the lens dipping into the 
fluid, whilst adjusting its focus, as is continually happening 
in the present methods of viewing these objects ; — will, no 
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dottbt^ be duly appredated bjr tlie scicinti&e world, ft 
will veBder every one capable of extending the ]M>wer8 of 
the microscope in a much greater degree than liaa:laliiert& 
been done; and, thereby, must inevitably lead to ^k dis^ 
Govery of many of Nature's minute secrets, whidi for want 
of such faciBties have remained indeinite, or entirely 
concealed. 

The necessity of continually adjusting the microscope^ 
from time to time, to follow the various movements of the 
aniffialculdei in rising to die siurface, or descending into the 
d^pthp of tb^ fluid, h by this discovery rendered tdlaUy 
unnecessary* 

The evapo^ration of the fluid is very greatly dimiiiiahed; 
by this invention^ and, consequently, the exananation of i^ 
and of the various animalculae, &c. cont^joied in it, sp^y be 
prolonged to a much greater period than could be effected 
under the usual modes of employing high magnifying 
powers. 

These great advantages may appear to many to be quite 
unattainable, by any thing less than a great expense in 
apparatus ; but, when it is said, that the oi^ addition to 
that usually employed, consists in laying upon the surface 
of the drop of fluid a thin slice of talc or mica^ the wonder 
ceases; and we can only admire that so exceedingly obvious^ 
siniple, and useful a contrivance should have remained sp 
Ipng unemployed. , 

Of course, it will be understood, that the fluid should be 
laid -upon the flat surface of a glass slip, when luider exami- 
liation. 

The Editor, by his fortunate discovery, has been enabled 
to view the animalculae in water, under the power of a lens 
in a single microscope, of only one sixtieth of an inchfocus^ 
with the utmost facility ; and also, of employing the full 
powers of an excellent compound microscope in the same 
manner, the object lens nearly touching the talc. 

This discovery having only been made during the course 
of the present month, it is quite impossible to speak of the 
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nuinei^us a^vant4gea which ^must naturally follaw from 
the employioent c^ 9Q «x|seedi»gly useful a contriyanc^ 

The suhstit^tioDL of a ^lip of tale, in place of one of the 
tlr<^ glas9 slips, usu^Uy employed m viewing transpiurent 
objects, was pointed out m Vol. IL p. 101, of this Et^epoin^ 
tory, and well defterves to be uniyersally adopted. Tins 
new application of it, howey^, to viewing, the animalculffi, 
&C.9 in fluids, wijQ now tender slips of talc an indispensaUe 
part of the microscopic apparatus ; in their absence, otie 
of the round talcs, upuf^y to be met with, will be found 
highly use&l on mai^ occasions* 

Instantly upon the talc touching the surface of the. fluid; 
the capillary attraction bc^een the talc and the iMp of 
glass, di£q[)erses it on every side, and produces.nptit of the 
beneficial results described in the beginning of tfadi article. 
The others follow as matters of course* 

The slip of talc should bexi^bed as tittle atf: possible, in 
cleaning it, as it is exceedingly tiable to becosise scratched, 
to lose its polish, and to beduU or discoloured; when either 
of these is the case, it should be exchanged for another 
stip. The defect, however^ is of no gteBIt eonsequence, on. 
account of :the low price of talc, it being^ to be had retail, at 
the price of eighteen shillings the pound; and a sheet of it 
weiglung only one ounce, is sufficient^ when cut into pieces 
of perhaps half an inch broad, and an inch and a half long, 
to make many slips, when properfy subdivided, as it should 
be by means of a thin blade ot homj the employment of 
any harder material ought to be avoided, lest it should 
scratch the talc. 
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LXIII. — On a New and Successful Method of Study ^ pur- 
sued in the Education of a Young Man in Paris. By Mi\ 
B. Taylor. 

Sir, 43, Manor-Place, ffalmrth, Oct. 9, lasS. 

A FEW years' instruction in France, and more especially in 
Paris, of English or American Youths, if rightly conducted. 
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is not expensive, and is of tfie gretttfest importance both to 
their progress in useful learning, and their respectabifit)^ 
in society. — Experience enables me to shew, in the clearest 
lighti its importance; and I do this with great pleasure, id 
order to benefit those English or American parents^ who 
axe readers of the Technical Repository. 

In March^ 1819, 1 left London; having under my carea 
youth, twelve years of age ; and who knew no more of die 
French language, than is generally acquired by boya^ who 
have been taught it, one year, in the routine of other mat- 
ters, at a common boarding-school; and from which he 
was just then removed. 

I stopped a few days at Rouen, to examine and inquire 
into its principal boarding-schools. Their terms were 
1000 francs per annum, and the masters represented how 
greatly a stranger would be benefited by finding his native 
tongue spoken, not only by several of their pupils, but. also 
by the teachers. Now it liappened, that I had reiasoned 
quite difierendy on this subject : — and it being represented 
to me, that there were thrice the number of good boarding- 
schools in Paris, and most of them at a less price; I deter- 
mined to go there ; where I soon found a school, in a 
retired and pleasant situation, which had been recently 
established, by a very respectable young man: he had 
only fourteen boarders, and not a word of English was 
spoken or understood by any person in the house. ■. Here I 
resolved to place my charge ; but, as I told the Master, 
only for one month ; by way of experiment :— however, if 
the boy made any considerable progress, he should stay, 
longer. His terms were eight hundred francs per annum. 
I paid him for one month in advance, and continued to do 
so, punctually and uninterruptedly, every successive month, 
for thirty-five montlis. 

My charge being thus fixed in a small, but well-regu- 
lated, institution, where he could hear 7iothing but French 
spokeuy the progress he made in this language was sUch, 
that, in a few months, he commenced the study of the Latin 
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tongue also; giving for reason^ ** that all the other boarders 

studied it, and because it would be an agreeable change 
to fill up his time." He acquired this (to him) new lan- 
guage, with such facility, that, in twelvie months' time from 
his beginning to study it, the master desired me, on the 
opening of the College de J5oz/r6ow, to let him go every 
day, with some of his superior pupils, to that celebrated 
College; where, the very first time that the class in which 
he was placed was arranged for a trial of its strength, he 
obtained the seat of honour, and the decoration of merit. 

At the College de Bourbon, he was encouraged, by the 
professor, to study the Greek grammar: this language 
iiiscovered to lum the origin of so many Latin and French 
words, that he felt the labour of his studies fiilly recom- 
pensed, every step he made. 

From the College de Bourbon I removed him to the 
College de St. Louis; because that was situated in the most 
scientific part of Paris. He now left his boarding-school, 
and lodged at my Hotel. 

The whole of liis time was now fully employed, either 
in studying, with aspiring young men, at College, or at the 
Jardin des Plantes-, and in attending different courses of 
Hterature under private Teachers, who explained to hun 
the language of Virgil and Xenophon. This successful 
experiment terminated, on our leaving Paris, in Oct. 182i?. 

This youth was bom in America: he is now only in 
his 17th year, and is established as a Teacher of languages, 
in a large boarding-school, in the North Western part of 
England. I am. Sir, your obedient Servant, 

T. Gill, Esq. BeNJAMIN Ta YLOR, 



LXIV. — On Encouraging an extended Growth of Potatoes; 
on the Manufacture of Farina or Flour from them ; and 
on applying it to make Sea Biscuits^ Bread, Pastry, tsfc. 
By John Whately, Esq. 

(Continued froip p. 282.) 

This, then, is one of the advantages which will attend 
tihe consumptioh of potatoe flour in bread ; the earth 
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jrields it so abundantly, that the very first year's cultiva. 
tion of potatoes for that purpose, to the extent of only 
25,000 acres, would relieve us from the necessity of any 
foreign importation ; and, instead of importing, we should 
speedily become an exporting country. 

Potatoes ^re well known to possess such highly-nutritive 
properties, that it seems hardly necessary to enter upon 
that subject : — they constitute, in their natural state, the 
principal food of the Irish ; and they are diuly forming 
a great part of our own. This farina, or flour, which con- 
tains the substantial, alimentary properties of the root, de- 
prived of its watery particles, cannot but be highly nutri- 
tious : — ^the use of it, therefore, in bread, is not likely to 
be the sul^ect of dispute, provided it is in that state 
palatable, and can be afforded at a price not exceeding that 
of wheaten flopr. To prove that it possesses the first- 
mentioned property, I have only to refer to the bread pro- 
duced to the Society, containing different proportions of 
this flour ; any, and all of which will, I believe, be found 
fis wholesome and agreeable as bread made wholly of 
wheaten flour. In some respects it seems improved ; as it 
keeps much longer, and it rises and becomes very light 
and agreeable, when toasted. Upon the second question, 
I shall be able to shew satisfactorily, that the flour of po- 
tatoes can be produced at a cheaper price than the flour 
of wheat : all objection, therefore, to its use in bread, is 
not only removed, but I conceive the most important ad- 
vantages will follow from its adoption. In the specimens 
before youy one-fifl;h of the farina is the smallest proportion 
made use of; and two-thirds of farina and boiled potatoes 
together, when in bread, the largest : calculating, however, 
that no greater proportion than one^fth should be gene- 
rally introduced : in that case, the saving of wheaten flour 
would be immense. 

The population of Great-Britain consists^ according to 

the latest returns, of upwards of twelve millions and a half; 

and, of this number, it may be conjectured, that about ten 

'millions consume wheaten bread; each individual's cony 
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tUftipticm h&fi beto conddei^ed equal to a quarter ^ 

^he^t per aliritim^i the introduction of potato^ fiour^ 

^l^eibre^ geD^raHy, would produce a slaving of two tnil^ 

liOfls df quartets of wheat perahnutn: and^ iAdtead of being, 

Ml W€f ilow are, an importing nation, we should, aftcfr sup^ 

^lyin^ otiif present deficiency, have a surplus of 1,600,000 

qpttartdrs for exportation ; which, at the present permitted 

'tepoft pricdi titider 545. per qiiarter, would be equal ift 

tldue to foul* milUotis sterling ! That this surplus would 

ifd^ bd dbtaincrd, without sotne (Sacrifice of other crops, I 

tttfl f ^ady td admit ; but, when the increased productive*- 

ft^ss at the potaf 06 is considered ; when it is calculated that 

l&rge trflets df land may be edtivated upon this system^ 

ihm Wdtild n5t be cultivi^ted ttpon any other ; and that the 

plin- tatty h^ generally adopted^ which prevails universally 

m Irekfidj and has the recommendation of distinguished 

A^AlkAt&Asis in this country, of making the potatoe crop 

pr^ede the' crop of wliteat, the sacrifices would, upon the 

Wh6le5 ^ fe^> and thfe advantaged immense. I know thit 

^ybjee^offe e^sLlsi^ from the scarcity of manure, &c.fhui I am 

ssltisfi^d that ihiariy of iJiem Would yield in pi^acf ice : — The 

P66T Irish Contrive to manure the land, and to prodtice 

drdpfif that ^rve to form the wiftter supply of the city of 

Dublin, iti £^ttiati6As distant from cities, and where artificial 

mcttiure U A^t to be had; — ^lime, sand, sea-weed, are ail 

^^tcdteiit, md ate in many placed eadity procured; the 

hxi»tnti^6f &e surfli^eiti i^Ough uncultivated land, is almost 

dttfd to produce a laf ge crop, and is generally one of the 

StBty ^ it is found orie of the best, preparatives to cultiva- 

tidii i the manure li^oin hogs has been stated tb^ afford very 

great refiuttld, litiiS, §§ it id dmost essetitial to the eQOtsb- 

iiiidal pursuit of the business of mauuftcturing the potatoes 

ttfte^' ifouy^ that many hogs should be kept^ for the purpo^ 

6f c6n^Utnitig the skins, refuse, &C.Vit is a manwe that 

Would be abundant in those places where the manu&etttii« 

was introduced. Perhaps no situations would so strongly 

fed the }>enefit of this system, as those which are remote 

aa3 
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from sea-ports^ and distant from water-carriage: The 
ground is now necessarily employed in pasture^ or it re- 
mains waste. The expense of carriage is an insurmount- 
able bar to the pursuit of agriculture. But let us now 
consider the situation of a farmer adopting this system ; he 
chooses a remote part of the country, where, perhaps, cul- 
tivation did not before exist ; — he takes the land, at pro- 
bably one-fifth part of the rent which he would pay in 
more frequented spots, and he either invites the manu- 
facturer of the farina to settle along with him, or he resolves 
to become a manufacturer himself: the first year, he begins 
by burning and paring the surface of a part of his land, 
and by this preparation ensures an abundant crop.-*-He 
sows, the next year, barley or oats on the land thus cleaned 
and prepared, which will serve as food for his cattle, and 
for the large stock of hogs, that, as a manufacturer of £si- 
lina, he must support ; and he proceeds to bring a further 
part of his land under cultivation by the same means.^ — 
The potatoes are manufactured on the farm, and if he 
could afibrd to send the potatoes seven miles to market, in 
their original state, he can, without disadvantage to him- 
self, convey them fifty in their manufactured state, as they 
are then reduced to about one-seventh or one-eighth part of 
their bulk. His hogs supply him with such a considerable 
quantity of manure, in addition to that of his farm-yard, 
as will enable him to maintain a constant rotation of potatoe 
and light corn crops : — His expense in machinery is small, 
and the waggon that carries his flour to market, brings 
back his coals, his groceries, and his household requisites, 
without additional expense. It would be necessary for 
him to have a considerable number of labourers, and it 
would be his interest to attract them around him, by al- 
lowing them a small portion of land ; and, by being himself 
the purchaser of their superfluous produce, he would 
speedily raise a colony about him; and, as the source which 
gave it Ufe, is connected with our subsistence, and the just 
necessities of our nature, coeval with oUr wants ; its pro- 
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sperity must be ensured so long as we continue in the dis- 
position to supply them. In the general complaint of the 
scarcity of farms, and the high rents which lands at present 
bear, perhaps no speculation offers stronger inducements 
to the young farmer, who can command a moderate capital, 
and who is contented to forego some of the gratifications 
of a large society. If he possesses activity and enterprise, 
and has engaged his land upon the favourable terms upon 
which it ought to be had, at a distance from market, his 
success, in a few years, will be certain, provided the system 
meets with support from the public. 

One of its many advantages consists in the incorrupti- 
bility of the farina; it is not, like the flour of wheat, liable 
to decay, but it may be preserved for years, sound and 
good, perhaps improved, but certainly uninjured, by age. 
Thus, our supply will be at all times rendered more equal, 
and the year of abundance will more effectually contribute 
to alleviate the scarcity: — scarcities themselves are likely 
to be of less frequent occurrence, as we should have the 
advantage of two essential crops instead of one; and the 
weather injurious to wheat, is not unfrequently favourable 
to the crop of potatoes, and vice vers^. I must also 
observe, that the farina forms an excellent ingredient in 
sea-biscuit, in the proportions of two parts of farina to three 
of wheaten flour, or even of three parts farina to four of 
wheaten flour: a composition of this sort is more likely to 
resist the effects of climate, from the incorruptible property 
already mentioned, than if the biscuits were wholly made 
of wheaten flour. 

Such are some of the more leading advantages likely to 
be produced by the proposed introduction of the flour of 
potatoes into bread, and the change of system to which it 
would give rise. We are now, perhaps, on the eve of an- 
other alteration in the Corn Laws, calculated to render the 
present high prices perpetual. A Committee is sitting 
upon them, composed of men of landed property; and I 
have heard, that it is in contemplation to jprevent the im* 
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poitation of foreign wheat, when the price of British vhe^t 
is under 96s. per quarter. This, then^ is peculiarly the 
momait to introduce an alteraticni in the system, which 
would render such a measure unnecessary, and which, 
instead of perpetuating high prices, would produce amongst 
Its all the blessings of plenty. They may be summed up 
in these words : — We shall have a greater regularity, and 
a certain reduction of price; an iimnense increase of con- 
sumable food; its more equal distribution thirough years 
of scarcity, and years of plenty; 

A consequent diminution of the Poor's Rates; 

An increase of comforts to the poor, and to all classes 
of Society, and a great accession to our resources in every 
branch of national wealth. 

London, dprU 29th, 1813. J. WhATELT, Jyn. 

{To be continued.) 

LX V. — Mr. S. Jones on successfully Prevmiing ike lU^Bf" 
. fects of a large Dose of Opiums by means of the Cold Affi^n 
. sion recommenced by Mr. Septimus Wray, Swgem^ 
With Remarks by the Editor. 

cj Red Lim Passage^ Flu$ Strut, 

^IR» Oct. ISM, 1823. 

Among the varied calamities to which humanity i3 subject, 
there is none more distressing to the feelings, or repugnant 
to a sound and considerate mind, than that of self-destruc- 
tion ; it stands without a parallel ; nor can it be compared 
to any transaction in the whole compass of nature : no 
animal, except the human being, was ever known, inten- 
tionally, to commit a fatal violence upon itself. Whatever 
steps are taken to effect this dreadful purpose, whatever 
are the means employed, the object is the same ; and, if i^ny 
measures can be adopted to frustrate such an intention, the 
author of them is justly entitled to respect and thanks from 
the community. All, therefore, who are anxious to alleviate 
the sufferings of their fellow-creatures, will be happy to 
learn that the baneful effects of one of those mischievous 
agents most commonly employed on these occasions, may 
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be arrested and subdued^ by the use of remedies that are 
to be easily procured, and which can be applied with the 
greatest facility t^-and, if it be not undeserving of a place 
in your Repository, I am desirous of submitting the foHow<- 
ing ease, of an attempt at self-destruction hf criide Opiuai^ 
which was successfully prevented by the prompt affusion 
of cold water, as reco'mmended by Mr. Septimus Wray* 
With this method I know that you are acquainted ; it 
having appeared ih one of your volumes* : yet, as it some** 
times happens that a valuable discovery, satisfiu^tory aiid 
convincing in its results, but which is not calkid Ibrdi int6 
action by tl^e coinmon concerns of life, becomes neglected 
for the want of repeated examples to arouse th^ attention 
to its importance, I trust the ensiling detail wiH be fotmd 
useful ; as it strongly corroborates former teirtimonies to 
the efficacy of this practice, and aiso tends to shew, thai 
we may anticipate successful results, even in cases where 
the patient is, apparently, at the very point of deadi. 

On Monday night, the 6th of this month, between eleveik 
^md twelve o'clock, as I was passing through Fleet-Streel/ 1 
perceived a crowd at the door of Mr^ Joneb, Chemist and 
Druggist; and, on inquiring into itA caus&, was informed 
that a woman lay there who had taken poison. Beii^ 
myself a little engaged in parochuil concerns, as <^e of thfe 
Trustees for die Poor, I considered it my duty to investi- 
gate the matter,^ and accotdingly proceeded to the door, 
where, on my being recognised, admissiotai was readily 
gamed ; and I saw a woman in a most profound stupor, 
witii an attendant pouring water over her bead. It imme.- 
diately occurred to me, that, as it was then late at nighty 
the most prudent mode of proceedii^ wouldbe, tobave the 
unfortunate woman conveyed direcdy tolhe Poor-hous^ 
where every assistance could be afforded^ and unremitting 
attention paid to her wants and distress. We proceeded 
accordin^y; and, on daeway, employed the cold afiusion 
liberally ; for the patient was so nearly exhausted^ that the 

♦ SecVol.II. p. 115. 
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Beglect of this remedy, even for. a few minutes, would, ai 
I understood, have been succeeded by fatal consequences; 
It excited no small degree of admiration from the passen* 
gers, to see two persons supporting a female, while a third 
emptied a bucket of water on her naked head ; and curi- 
osity induced many to follow us, who werie deaurous of ob- 
serving the process, and of ascertaining the object and 
result of our proceedings. Affusion was, therefore, con- 
stantly applied, until we arrived at the Poor-house ; when 
the master, being summoned, instantly rose from his shw- 
bers, and introduced us to a convenient and suitable place, 
where the affusions were continued for the space of two 
hours, before the system was sufficiently aroused, or the 
patient enabled to swallow two cups of warm water, to 
which was added some emetic substance. The case being 
thus far advanced, the warm water, &c., operated as an 
emetic, and the contents of the stomach were ejected. 
These draughts were repeated, with similar results, until we 
felt convinced that the whole of the pernicious agent was 
fairly washed out from the stomach. Instructions were 
then given to the female attendants, to undress the patien^ 
whose clothes were soaked with water, and. to put her to 
bed. When in bed, about a pint of warm coffee was given ; 
but, as there was considerable weakness on the ensuing 
morning, some tonic and other necessary remedies were ad* 
ministered by the medical attendant; and she left the 
house on the 10th instant, perfectly well. I have gre^t plea- 
sure in bearing testimony to the kindness and assiduity of 
■Mr. and Mrs. Evans, the master and mistress of the Ppor- 
house, on this occasion ; and to the compassionate anxiety 
with which they rendered every assistance to ensure our 
success, and in relieving the distress of the poor sufferer. 
I do not presume to offer an opinion on the modtis agendi 
of this remedy ; but I can assert, from my own observation^ 
tbat, in cases of persons labouring under the baneful influ- 
ence of opium, affusion with cold water will restore the vital 
power, even after it appears to be exhausted, and the patient 
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almost dead ; but/ for this purpose^ it must be appHed by 
at least a pailful at once thrown on the head, and that re- 
peated every two or three minutes ; for, as soon as the efliiiilk. 
of one shock has ceased, the excitement must be renewed 
by another, until the action of the system is restored ; and 
then, but not till then, warm water and emetics should be 
freely administered^ to urge the stomach to discharge its 
contents. I am, Sir, 

Your obedient servant, 
T.GiLL,-^*^ ' ' S. Jones. 

REMARKS BY THE EDITOR. 

For the modtis agendi of this remedy, we refer to Mr. 
Wray, who first discovered and employed it : his paper on 
the subject is highly deserving of perusal, by every one who 
feels gratified with ingenious theory, or interested in pro- 
moting the welfare of society. The agents are as simple as 
possible : cold water is affused on the head, until, by its 
reiterated shocks, the nervous system regains its tone and 
power of action; and then warm water with some emetic 
is administered by the mouth, until the desired effect is pro- 
duced, of relieving the stomach. 
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The first point which the committee had to decide upon, 
related to the comparative merits of oil-gas and coal-gas* 
For this purpose they entered into a correspondence with 
Messrs. Taylor and Martineau, and deputed an agent to 
inspect one of their works, which had been erected on a 
small scale, at LiverpooL After obtaining the best in- 
formation in their power, they finally determined in &vour 
of coal-gas, chiefly because it could be supplied to the coi»- 
sumer at little more than half the price of oil-gas, and 
could be made equally pure. 

The illuminating power of oil in comparison with coal- 

* From the Report of the Committee of tiie Shrewsbury Gas-light 
Company, Sept. 15, 1823. 
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gas is nearly as S^ to 1 *• OiUgas i«^ sold at 50^. per in« 
cubic feet* The c(nnmon price of coal-gas is 1$5. per m. 
^ui^ic &et. ]M[a]cipg, tben, due allowance for the superior 
po^er of oUf the difference in price is as Z9s. 9d. to 50s. 
or about 33 per cent. But the Shrewsbury comply cbarg|e$ 
i^f 12s. per JXL cubic feeji;, nybich makes the difference in the 
proportion of S!7s» to 50^. or 46 per cent. 

It is to be observed, also, that oil-gas, as well as coal-^as^ 
varies in its illuminating power, according to the quality of 
the material from which it is extracted, and in its unburnt 
state gives out an equally disagreeable odour. But there 
is one inconvenience belonging to oil-gas which js worth 
noticing, and which results from the very properly for which 
it is so much celebrated. In consequence of its superior 
illuminating power^ a proportionally less quantity is required 
to produce a given quantity of light. This, of course, makes 
a smaQ flame of .oil-gas answer the purpose of a much 
larger flame of coal-gas, but a small flame is inpre easily 
extinguished than a large flame — ajid therefore^ upon a 
stormy night, thjg sjtreet lamps, which would not ex&ibit a 
flame of oil-gas equal to half the size of the flame of coaf- 
gas, would, in all probability, be generally blown out. 

Having, for these and other reasons, decided in favour of 
coal-gas, the next business of your committee was to And 
put where it was manufactured of the best ^ualMy and at 
jdu^ least cost. . Among the places vi9ited, in order to asr 
itertain this point, Oxford at that time preseiHed the. most 
ixrilHant and beautiful light from coal; but the, method of 
purifying at Oxford was very expeosive, which caused 
some idemur as to its adoption. While .deHbe^aiang ijpon 
this matiter, your committee heard a &vourable report of 
4he Disrby gas-works ; and the late lameiited chiainna}! 

't This propoction. i» taken alter considerujg the number anft.weigfat of 
the authorities upon both sides of this disputed poin^t^ a^ jaXsp the dif« 
^rent qualities pf the gas us^d m the experiments. ' ]|ftut laying aside 
aU exp^mentfi madci in the liaboratory:, the %ctijial apiplicalioft df oU-gas 
at Liverpool in 1820, was found to be in the. ratio of 1 to 2 ; i.e. oil-gas 
was pracfticaHy Utken as oiflj possessed of double the iUtiminafiing foirer 
of (xml-gas.* 
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m^df9 ^ purpose jouriiey to Derby with a view of obtoiniog 
cofT^t ap4 certain information. Being quite satisfied Q^ 
the superiority of these works over all -ih^se which had hir 
therto fallen under their notice^ your committee resolved to 
efigage the serTioes of Mr. Wigston, the engineer em-^ 
ployed at Derbyr^and accordingly^ ^nder his 4hr^^Qn^ 
were set up the retorts, die purifier, the twdemat^ i^d the 
other necessary apparatus at your works in Shrew|9|)Bpyt 

Meanwhile the laying of the pipes was going forward 
under the managem^it of Mr James Mcintosh, of ]J40i9(don, 
according to a plan, which il may, perhaps, interest the 
meeting to hear explained. 

In order to ensure a supply of g^ jon the lowest ley^U of 
this remarkably hilly town, it was determmed to eanry aa 
insulated main (as it is called) to liie bottom of die Wyle 
Cop, and aaother to the bottom of MardoK These maim 
deliver no gas to the consumer, but merely convey the gas 
ttoUsk the works to th^se the lowest parts of Ae town* The 
supply is given hif return mains, vHiich ascend on each side 
of die streeifcs from the extremkies of tibe insulated maiha. 
And in order to make the. ,ch:eulation coi»pkl;e, a line of 
pipes is carried £qom die bottom of die Wyle Cop aloQg die 
walls, and by ^ Chad's f^iufch to the low^t point in Mar- 
dol. Thus the gas everytvhefe asc^od^ and die ii&iuAij of 
getting up aiid down tsvo hills which intervene betw^n th^ 
wc»rks and die £>pposijbe exitremity of the tofVAj is entijiely 
obviated. 

The advantages whi^ haye now been m^im^ ^ COivUi 
not, however, be obtained, but at a greater expense tjbyan'M^' 
a^ first contemplated. Yet 9tifl the works ha:^ ^itO^ con- 
siderably less than any other works upod the :9atne sQ^e 
which have hitherto been brouglkt under die Qbserva^9 'of 
your committee. The expenditure u{)oa an es^lisliiaieiit 
of the siase of the Shrewsfeiiry gas-wprks h^ usually been 
from 15 to 16,000/. and the sum of 16,O0OZ. W;as aayaed as 
the pi:obabjle cost of.t];ie Shi^ew^bury W4?rks, by an ex- 
perienced engineer, to whom die committee had submi^tted 
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the plan of your works. They have not, however, cost so 
much even as eleven thousand pounds — the exact expendi- 
ture being 10,857Z. 35. Ad. 



liXYII—Onihe Hydro-pneumatic Blow-pipe, for the Use of 
Chemists, EnamellerSy Assayers, Glass- Blowers, ^c. ; in- 
vented by John Tilley* ; with the Editor's Observations 
and Improvements upon it. 

WITH A PLATE. 
Sir, ' London, March $7, 1818. 

Being a travelling fancy glass-blower, I work with a 
Machine which I contrived for my own use, and which I 
have been advised, by a great number of respectable gentle- 
men, to lay'before the Society of Arts, &c. The invention 
consists of a tin, or tinned-copper box, with a partition 
in it, reaching from the top, at one end, to within an inch of 
the bottom^ the vessel is air-tight at this end : it is three parts 
filled with water. By means of a tube, reaching within half 
an inch of the bottom, I blow into the water, at the air-tight 
end ; the air rises in bubbles through the water to tlie top, 
and forces the water under the partition into the other com- 
partment. The weight of the water acts upon the air which 
had been blown in, drives it through a blow-pipe directed to 
the flame of the lamp, and keeps up a constant blast till the 
air is exhausted. More air may be blown in, from time to 
time, so as to keep the blast regular and continual. It is thus 
that I execute my fancy glass-blowing. The whole appa- 
ratus, including lamp and case, weighs only three pounds 
and a half. 

I believe that I am the first glass-blower who ever worked 
with such a machine. 

If the Society should think me deserving of any reward, 
it will be yery thankfully received by, 

Sir, Your most obedient humble servant. 

To C. Taylor, M,D. Sec. JoHN TiLLEY. 

, r 

* From Vol. XXXI of the Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce.— The Society voted 
the Sum of Fifteen Guineas to Mr. Till^j, for this Invention. 
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> P. & The apparatus is also applicable ta. t^e purposes 
of chemistry, enamelling, jeweUery, and many «ther»ts, 
and might be furnished complete^ for about twa guineas 
and a half; even when made of tinned copper. ^ 
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matic Blow-pipe.-^Plate XII. ' 

The utility of the blow-pipe^ in the arts^ to raise a great 
heat in a small object^ from the flame of alawp,^is too 
well known to require.^ pointing, outr Thq assaying of 
minerals^ the arts of enamelling, jewellery, soldering metal 
works, but above all the blowing of small articles in glass, 
are purposes. to which it is better. adapted, than almost any 
other mode of applying heat. The usui^l^manner of pro- 
ducing a stream of air for blowing glass,, is, by means of a 
small pair of double bellows, fixed beneath; a table, and 
worked by the operator's foot ; a pipe proceeds from these 
bellows to the top of the table, and terminates in a smaU 
jet, before which a lamp is placed, and the flame is blown, 
by the current of air, upon the object to be heated. The 
defects of the bellows are, that the stream of air is not per- 
fectly regular,, which caujses a wavering of the f|ame, so 
that it does not fall steadily upon the object which is tpbe 
heated. Mr. Tilley's blow-pipe, corrects these defects, by 
using the pressure of a column of water to regulate the 
stream of air, and the supply is furnished from the mouth 
of the operator, by blowing through a tube. — Fig. 1 is 
a section of this instrument; and fig. 2, shews a per- 
spective view of it in action. A A, is a vessel of tinned 
iron, or copper, about 17 inches high, 5 wide, and 9 broad ; 
the lid of which opens on hinges, and supports the lamp, 
B, which burns tallow instead^ of oil , C is. the .blowing- 
pipe, by which the air. is thrown into the vessel ; this, as 
^shewn in the section, fig. 1, has an inclined partition, D, 
which divides it into two chambers, E and F; but, as the 
partition does not reach to the bottom of the vessel, the 



two compaf tmenU communicate with each olfaer.^ nad»' 
neath it ; that marked F, is closed at the top, so as to be 
air-ti|^ I bat the other is only covered by the lid pf tb^ 
vessel and may therefore be considered as being ^^hi» 
the ontward air. The pipe C^ fig. 1^ is soldered air-ti^i^ 
wlMia it passes through the top of the chambery,aod 
deidefidi^ vei^y nearly to thcl bottom of the vesd^V ^^^^ 
than the partition^ D, does ; so that its iiiouth ia always 
Imtaersed beileath the water. The m^talUd jiiift df the 
btow-pipe^ G, which conveya the bkei of ab to thii iifi^ 
d the lampi is likewise sold^ed into th«f t6^ tf tto chtm- 
hbCf F; it holds a bent glasd tube, a^ wfaioh mvfimkM ih 
a Tery small and delicate jet, and is fitted a&^^ghA^iMt> 
the tin or copper tube, 6. Now, by blowing faito ttbe 
tabe, C5 the air is forccfd out at the bottom of it, smdriM 
in bubUes through the water into the upper part of tli^ 
chamb^5 F; this displaces a corres]^nding quaottQ^ iff 
water, which passes under the partition, D, into Ae 
^4tytber x^hamber, £, elevating Ihe i»ur&ce of the ode tKdtmA 
^f Welter, and depressing the dtbef , as shewn in the figi^; 
the water endeavouring t6 return to its original letral, eausei 
-a eolistant e^dipreissttre of the air and forcei li tte ou^ 
the Je^ a, Ihto the flame of the lamps. By this' means, it k 
nbt hecesa^y t^ blow coristafi% \^h the mbuAi ; fb^, tfidtigh 
the dir is fohied itito the reec^iver at intervals^ yet the pr^§- 
lnfti*e^^ of the Watl^i' will ejip^l it ki a c^infifta»t itiWaln ; aiid 
ihe 4B^rator will not be fatigued by the motion' ^ tte 
^t^ ikiElcessary in working bellows; nor n^f^ e^ti ti> kei^ 
Ma mouith at the pipe constantly, but merely to bioW ttom 
tbfie t<y thfte, as he fi^s tile stream of Itir t^ deWNttlflii 
itspi^w^r^ ■ / ■ ' • ' ■"■'■' 

Ti& vAetA i$ocket, which connects the glass tubd <Mf blo«f^ 
{Ape, 9) With 4he vessel A, is made conical i Ad A^ tube, 
having a ' pi<se6 of papei" first Wi-apped roiuid It, 1^ bolOid 
^und wi0icd«b(m wiek-yarh| in a conical (ottSA^ so aa to fit 
the socket tight> and yet petmit the tube t6 be mo^d-ift 
any required direction, to cause the iMf toiict^pr^peiily 
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upon the flame; and the ctuhred metal tube, C, is^also 
fixed into the otlier part of the same tube, in a simiUir 
manner. H H are the two sides of a tin frame, which is 
filled in front of the vessels ; and has grooves withinside cif 
them, to receive a tin plate> I^ which fdrins a screeti ; aacl 
can be adjusted in height, so as to keep the light of the lamp 
from the operator's eye ; though he can see the work over 
the tpp of it : this screen is held fast, by its foot being 
placed between the lid of the vessel and the top of die 
close chamber, F. — K is one of two handles^ ^vtrhich sup- 
port the operator s arms^ whilst holding a glaiss tube^ mr 
any other article, in the flame; and there is taothfer like^it^ 
at the opposite side of the vessel: these handles ar^ wrip<* 
ped roudd . with woollen list, or leathet^ so as to form 
cushions; and the vessel is steadily fixed iiponaehair> 
bench, &c«, by means of a leatiber strap, budded to the 
lobps on each side of it, and passing underneath the chair^ 

The lamp is made of tin; it. is of an elliptical, (k^ 
father, of a bean, or kidney sh^jie, one side being ciitred 
inwards ; across the centre of it, stands a tnetal wick* 
holder; having a loop on one iside of it, and which is 9ol-» 
dered to the bottom of the lamp .; , see fig* 3* Through 
this loop, the wick, of cotton-yan^ ia drawn ; and be-» 
ing cut, and then opened: b<)th ways, as shewn in tlu^ 
figure and in figure £s forms a passage in its midiile, 
through which the current of air from the jet, a^ parses | 
as in figs, 1 and d; and carries the long pointed flame 
upon the object to be heated-^ The lampi figs. 3 and 5^ 
is filled with tallow ; which, melting by the heat, bec<nnes 
fluid, and burns as well as oil, but with a less offensive 
smell ; suid,-. when cold, being solid, is more conveniently 
carried than oil This lamp is placed within another ve&9el 
'<ft stand, marked B,.ki figs*. I, S^r and 5, which supports, it 
at a proper height; a space being left between them, all 
round the lamp, to receive any tallow which may run 
ever its edgei 
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In ttsing.dus blow-pipe, the ftdldwmg observatioDs beif^ 
attended to, will greatly increase its efibct The long, fiat, 
cotton wick of the lamp, will be found to act better than 
the usual round cotton-wick ; but, in either case, the fiame 
winch is raised will be considerable. The end of the glass 
pipe or jet, a, must be just entered within the flame, and 
the current of air will throw out a cone of flame from the 
opposite side. If it is properly managed, this* cone will be 
distinct, and weU defined, and extended to a considerable 
length. Care must be taken, that the stream of air dde? not 
strike against any part of the wick, as it would then be 
^turbed, and the cone split into several parts. (A wire 
pointed at its end, and bent, as shewnat fig. 4, is yery con- 
venient to smooth the air passage through the wick) : the jet 
of air must be delivered somewhat above the wick ; and as, 
unless the fiame was considerable, there would not be suf- 
ficient for the stream of air to act upon, for this reason the 
wick is opened, as shewn in fig. 3, that it may expose die 
largest surface, and produce the greatest fiame; the stream 
of air firom the pipe should be directed through the diannel 
or opening between the divided wick^ so as to produte a cone 
the most perfect and brilliant. On exammmg this cone of 
flame, it appears to be of two^di£Perent colours, the part near- 
est to the lamp being of a yellowish white, and that be- 
yond, of a blue or purple colour. 

The subject to be heated, is held in the flame; at the 
teminatioa of the yeUowish-white part, where it receives 
the greatest heat, and is not discoloured by the soot^ which 
accompanies the white flame. 

' Glass tubes are, when applied to this flame, quicUy 
rendered pliable, and may be bent, or drawn out into 
threads or points, and hermetically sealed; or, by blowing 
into the other end of the tube, it may be expanded into a 
small globe ; or it may be made to form various other small 
articles, at the pleasure of the operators. 
• In chemistry, mineralogy, and the arts, the blow-pipe 
is an extremely useful instrument being capable of throwing 
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m^ A j>o««erful heat on a small object,' as em only 
be obtained, on a larger quantity of the same subsCanoie, 

.m the.most powerful furnaces: and with this adrantage^ 
that the process is always under the inspection of the ope- 

..rator; whereas he can only conjecture what passes in the 
centre of a furnace. , 

In using the blow-pipe for experiment, a piece of char- 
coal is generally employed to support the subject, and 
held in the flame of the lamp ; the charcoal should be of 
a close compact grain, and properly burnt ; for, if it is too 
little carbonised, it will flame like a piece of wood, and ob- 
acure the object ; and if it be too much bumt^ it is so quickly 
consumed and burnt to ashes, that the object is in danger 
of being lost in it. The charcoal greatly increases the heat, 
by reverberating the flame, and by heating the object at 
due opposite side ; it being converted into fuel, and ex- 
dted by the blast: thus creating an atmosphere of heat 
and flame around it, which prevents the heat from being 

. carried off so &8t, or the object being so much cooled, as 
if it should, for an instant, be moved out of the cone of 
flame, from the unsteadin^s of the hand, or from acciden- 
ts currents of air, which would disturb the flame, and 
cause such a wavering in the point of the cone as to dtveirt 
it, in some measure, frpin the- object 

In order to prevent more tallow than is necessary, from 
being consumed, to produce the intended effect ; it is con- 
venient to have several lamps, with wicks of different thick- 
nesses; viz. one to hold two flat cottcms (such as are used 
for the Liverpool lamps) of about an inch uid a quarter 
broad ; another to hold four, and a third six ; or as much 
common cotton wick-yarn as is equal to 'those wicks in 
bulk. 

Glass jets , should also be provided, of di£ferait sixed 
apertures, to ..suit the greater or lesser sized wicks -and 
flames, and deliver streams of air upon them proportion- 
ately: and their jets should, for fancy glass-blowing, point 
upwards in a small degree. 
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Hogs'-lanl is equal, or, perhaps, even superior to talloW, 

for the lamp. 

• 

The Editor's Additional Observations and Improvements on 

the above Apparatus. 

Having sedulously attended Mr. Tilley during bis 
operations with this valuable instrument; and also conside- 
rably assisted Dr. C. Taylor, the late worthy Secretary of 
the Society of Arts, &c. in making out the foregoing 
description of its construction and uses; besides con- 
stantly having one at hand for his own purposes : the 
Editor conceives that it will be desirable to afford his rea- 
ders such additional information respecting it, as his op- 
portunities of acquiring it, and his own experience in using 
the instrument, have furnished him with. 

The greatest inconvenience he experienced, in using the 
hydro-pneumatic blow-pipe, arose from the frequent de- 
struction of the glass jets, owing to their points being fiiseS, 
on being left, only for an instant, in the flame, after the air 
bad ceased to pass through them. This inconvenience, at 
length, became so serious, that he determined to contrive a 
more facile method of forming them, than by making each 
jet of a part of a bent tube as in Mr. Tilley's instrument 
With this view, he caused a glass tube to be bent at a pro- 
per angle, which served as a receptacle for all the jets; 
and which were then readily formed by merely softening a 
portion of another smaller glass tube, by heat, and drawing 
it out to the required size ; then softening another portion 
of it, at a proper distance apart, drawing it out, and so pro- 
ceeding, until as many portions of the tube were so treated 
as were thought necessary. The tube was then cut into 
portions (with the hetp of a proper knife, to be described 
hereafter), so as to form the jets ; and thus a piece of ^lass 
tube, long enough to have made only one- of Tilley's -'jets, 
may be formed into five or six of them. This description will 
be more readily understood, by a reference to the additional 
figures in Plate XIII., where fig. 6 represents the bent 
glass tube, and one of the jets within it ; fig. 7, the tube 
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contracted by drawing out^ in the places marked LL ; and 
intended to be cut asunder at the points, MMM. Figs. 8 
and 9 represent two of the jets, shewn separately; the 
one having a finer point, and a smaller aperture in it, than 
the other. These jets are readily secured in the bent tube, 
by merely wrapping a little thin silver- or tissue-paper 
around them, which makes a joint that is sufficiently air- 
tight. Fig. 10 is a section of the knife, mentioned above, 
for cutting glass tubes with : it is about eight inches long, 
and tapers to its point ; having also a wooden haft or 
handle fitted to it This knife must be made of cast-steel, 
and be left quite hard : its cutting-edge is formed by rub- 
bing it across, on both sides, with a shoe-maker's gritstone ; 
and, in this way, can be renewed, when, in course of use, it 
has become smooth. This knife is greatly preferable to 
the three-square saw-files, ordinarily used by the barometer 
makers, for a similar purpose ; or even to the smooth Lan- 
cashire crossingjilesy which other fancy glass-blowers em- 
ploy. In case the nose of the jet is too small, it may be 
made larger, by cutting off more of the end of it; and it may 
be further adjusted, by rubbing it acro3S, with a rag-stone, 
similar to that used by carpenters, &c« 

Fig. 11 is a front view, and fig. 12 an edge view, of a 
pair of brass tongs, used. by Mr. TiUey, in the manner to 
be presently described. They are made of stiff-rolled 
brass, about one-eighth of an inch thick, and seven inches 
long ; and their circular ends are about two inches in dia- 
meter. He used them, to flatten the stoppers of smelling- 
bottles, &c. by pressure, whilst. hot, as well as the bottles. 
They were also used for pressing the red-hot ends of 
glass-tubes against, in order to thicken them, previously to 
blowing into bulbs. 

Fig. 13 represents' another tin-screen, used by Mr. Til- 
ley, instead of that shewn in figs. 1 and 2y at HI, to hide 
the flame of the lamp from the eyes of the operator ; and 
yet, at the same, time, permit him to have a better view of 

his work, than could be had over the former one described: 

bbS 
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it slides up and down, in a tin socket affixed to the end 
of the machine, liext to the operator. 

Fig. 14 is a cylindrical rod of brass, about five inches 
long, and three-eighths of an inch in diameter; and having 
one end tapered to a triangular point This Mr. Tilley 
used, to widen the orifices of glaifts tubes, bottles, &c. 
with ; and it is exceedingly convenient for that purjpose. 

It may be desirable to mention Mr. Tilley's mode of 
forming luid adjusting the wick of his lamp, which is as 
follows : — Fine cotton wick-yarn is to be wrapped around 

'the four fingers of the left hand, so as to form a* flat coil, 
of a sufficient size to fill the loop of'the wick-horder/but 

'not so tightly as to hinder the tallow, &c., fi-bm rising 
freely through it. A piece of twiiie must then be passed 
through the coil, before taking it off the fingers. The 
lamp being next filled with melted tallow, lard, &c., the 
string is to be passed through the tallow, &c., and through 
the loop of the wick-holder; and the coil of Ivick-yarn 
lAudt be also drawn through the melted tallow, &c. alter 

it, and l)e lodged in the loop, carefully spt^ing' it equally 

'therein. " One end of the wick, viz., that nei^t to the ope- 
rator, must then be set fire to ; and, as it bu¥ns foi^wiurds, 
the coil 6f wick must be cut open, with the trinnning scis- 
sors, gradually, until it is aU divided, and a pai^sage left 

' through ihe middle of it, for the blast of air to pass "fo: it 

"is also to' be evenly trimmed on each side : it nkay project, 
through and above the loop, about half an inch. 

This wick will serve a considedible time, indiout snuff- 
ing; provided that, on relighting it, when the tallow is 
solid, the end next to the nozzle or jet be only kindled, 
and a luiftp of tallow, lard, fi^c, be held in the flame, upon 
a fork, &c, so as to melt it, and let it drop upon tiie ftre- 
part'of the wick, to feed it, until the tallow, &c in the 
body of the lamp, becomes sufficiently melted, to rise iusd 
furnish it with fiael ; and thus prevent the cotton firom bmg 
charred a:nd rendered useless. When, however, it reqidres 

*i6 be rt^hewed, the tallow, &c., being laelled, <as befbife 
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mentioned^ the wick may be raised, by means of a pair off 
forceps, pliers, &c.; and the cl^arred parts be removed^ 
with the scissors, by enclosing tlie wick lengthwise ber 
tween their blades ; and, closing tliem, let them bring away, 
what will readily come off : and, as in this operation the. 
wick is partially closed, it must be again opened and, 
smoothed, by means of the bent wire, fig. 4, before de- 
scribed. 

A slip of oiled si^k should b^ tied over the lower end of, 
the blowing-tube, C, C, C, figs, 1 and 2, in order to, 
prevent the return of a little water up it, which, ptherr 
wise, is apt to take place. 

In order to adapt this machine to the purposes of the, 
jeweller, &c., for soldering with ; it will be necessary to 
provide an additional glass-tube, like that shewn in fig. 6» 
l)ut with its upper end bent downwards, instead of point- 
ing upwards, as in that figure. 

A shallow tin-tray, with its edges turned up, and about 
four inches broader than the top of the machine, and as 
much longer, being secured upon it, by means of wire 
loops, affixed to the tray, and to the machine ; viz., one at 
each side, on the end next to the operator, and another at 
the further end of it; and thrpugh which loops, strings are 
passed and tied fast ; will be found exceedingly conve- 
nient to hold pieces of glass-tube, &c., and prevent them 
from falling off the top of the instrum^it. 

Other fancy glass-blowers are in the, habit, of employ- 
ing much' thicker wicks than these described, in order to 
produce a flame sufficiently powerful for their work, and 
which they unquestionably do; but, then, it is attended 
with a, very great waste of tallow, &c.; whereas, in this 
disposition of the wick, nearly the whole of the flame is 
carried into the current from the blast, and is usefully 
employed. ^ 

The Editor has lately employed this very useful appa- 
ratus, to excite the charcoal fire in his small pumice-stone 
ftirnace, by ^nea^ns of the very fine api^ gentle, bla^t pro,-, 
duced &om one o£the glass jets ; and the consequence has. 
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been, that the water contained in his portable boiler*; is 
now heated in less than half the time before required : 
and so gentle is the blast of air, that none of the light 
ashes of the charcoal are blown about by it ; and it is now 
become an exceedingly useful and cheap substitate for the 
oil and spirit lamps, in chemical experiments. 

His machine is made of tinned copper ; and he has found, 
that the water keeps constantly fresh in it, and never re- 
quires changing for years together. One singular e£fect^ 
however, has been produced thereby, which is, the forma- 
tion of a considerable quantity of fine oxide of tin, very fit 
for polishing speculums, gold, silver, &c. May not this 
discovery be useful in the Arts ? 



LXVIII. — On the Application of Larch Bark to answer all the 
Purposes of Oak Bark, in Tanning Leather; and on the 
Cultivation of tlie Larch. By Thomas White, Esq., of 
Woodlands, Durham.^ 

Sir, Woodlands, jtugust \Mh, 1811. 

In the year 1786, my deceased father did himself the 
honour of laying before the][Society of Arts, &c., his re- 
marks on the improvement of this place ; and in a second 
letter, in 1796, he wrote some further observations ; since 
which time, the plantations, as well as the place in general, 
have made great progress in beauty and improvement, 
which induces me to trouble you with a few ideas, that I 
Hatter myself will be of importance to the country ^t large, 
as well as of private benefit to persons in possession of 
woods, which you will oblige me by laying before the 
Society. 

As the trees have now advanced, as I have before ob- 
served, to a considerable size, we have been busy for some 
years, in weeding them out to a timber distance ; in doing 
which, lately, and whilst taking off the bark of some larch 

* See p. 247, of the present Volume. 

+ From VoL XXXI. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Cemmerce. — ^The Society voted iti 
Lesser Gold Medal to Mr. White, for this valuable Communication. 
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trees that were wanted for building purposes, our agent 
observed the nails of his fingers to be stained, which in- ' 
duced him to think, that the bark of this tree might be 
useful in tanning leather ; a thought that struck the active 
mind of my father many years ago, when he was desirous 
of trying its virtues in this necessary and useful business, 
but was prevailed upon to give up the project, on being 
told, that a tree containing turpentine would not answer 
the purpose ; his adviser thinking the larch was a species of 
the fir tribe, instead of the cedar. In consequence of this re- 
novated idea, I was determined to have the most impartial 
trial made of the bark of the oak, and that of the larch, and 
in order to shew the latter no favour, I procured some of 
the best oak bark in the country, such as can rarely be 
purchased, and took that of the larch from a small young 
tree. I next purchased two calf skins, of the same value, 
weight, and quality ; and put as much of the fine oak bark 
to one skin, as was applied of the larch bark to the other, 
both remaining in the pits the same time. During the 
operation, as we repeatedly weighed a certain measure of 
larch liquor against the oak, the latter always required an 
additional quantity to make the scales equal ; which accounts 
for the skin tanned by larch, being above one pound and a 
quarter heavier than the other, which it was, when dried and 
ready for the currier, the increase being gradually percep- 
tible during the whole business. Which of the two skins 
proved the best, I leave to the Society to determine ; but I 
flatter myself, that, exclusive of the additional weight of 
that produced from larch, the colour of it is preferable for 
gloves, saddles, boots, &c. 

As I am proceeding with some other experiments, one 
of them will, I hope, jprove which of the two infusions that 
the skins were tanned in, vrill afford the greatest weight 
of leather, in order to produce a fair test of the intrinsic 
value of both trees, when applied to tanning ; the result of 
which, I shall do myself the honour of laying before the ^ 
Society at a future period. 
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It must be observed, that the bark of oak and birch : 
(the two kinds used to any extent) , can only be taken off : 
the trees for a very few weeks ; whereas larch bark may . 
be collected at any period during three parts of the year ; 
snd, I believe, with almost as good effect even in winter; 
and, as the bark is stript off this tree with very little trou- 
ble, the expense of doing it is much less than the oak. It 
is unnecessary for me to inform the Society, that as oak is 
daily decreasing in this country, so as to require a great 
annual importation, the larch tree, (which I believe there 
is little doubt of being the cedar of Lebanon) is in a fair 
way to be as celebrated hereafter, as it was in former ' 
times. 

In my professional exertions of laying out grounds, and 
planting by contract, I am constantly regretting the mis- 
chief done to woods, by the want of thinning them ; which 
some of my employers tell me they neglect doing, from the 
difficulty of finding sale for the weedings, which the.pro* 
bable source of consumption for the larch< bark, will, I hope, 
entirely do away: and that this valuable species :of tree, by. 
being left at proper distances, will arrive at such perfection, 
as to be fit for most purposes, if not all, that oak is applied 
to ; viz., in ship-building &c. 

It is my intention (if my professional pursuits will adquit) 
to publish a small treatise on*the Management of Wood& 
in general, collected from the practice of my late worthy 
father and myself, which I hope will be found u^eftil. 

I have sent from Durham, by the mail-coach, directed 
to you in a paper parcel, the two skins, with specimens of: 
the oak and larch barks, used in the process of tanning 
them; and also the Currier's letter who dressed tb6 skms, 
which, however, he does not think is to be laid before yoa.> 

I am, Sir, 
Your most obedient Hi^nb}e Servant, 

To C. Taylor, ilf.JD.5^c. ThoMAS Whitk. 
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CERTIFICATES. 
SlR^ Hexham, August QthXZXU. 

I AM convinced that the trial of the larch bark will bear . 
the moat minute inspection, and will answer all the purposes 
as a substitute for oak bark. The process of curing is in., 
general ten or twelve days, and these specimens were done 
in twenty-four hours. — I am,.your's respectfully, 

Tik Mr. White. Tuomas Graham, Currier; 



The Honourable Sir James Steuart, of Courtness,^ 
called at the Society's House to give testimony in favour o£ 
Mr. White's method of using larch.bark for tanning : he-, 
had sent one ton of the bark to Mr. Halden, tanner, at . 
Hamilton, whose report is much in its favQur ; the pperation 
being performed in less time than when done with oak biffk». 
and better in.colour, quality and weight. 



Sir, Wi»odlani9i 36M Jwn€^ 181S; 

I AM sorry that I have not be^i able to> send before^ two , 
pieces of leather, of a strong quality, timned with larch 
bark ; and which, though pei&ctly useful for most purposes^ 
would have continued to great advantage some time longer 
in the tan*pit, for making soles of sboesw 

With the specimens^ I send a pair of gloves, and a vem* 
nant of leather, converted into shoes, both tanned with larch t 
bark, by a person at Hefxham; who told me that glovers 
would use nothing else, could they get a sufficient supply. 

In addition to the equality that larch bark is upon with 
oak, in regard to its tanmng as great weight of leather 
of every description ; it has the advantage of being quicker 
in its operation and from its light colour, of being prefer^' 
able, as mentioned before, for gloves, book-binding, &c. 

It must be observed, that nothing has been introduced 
into the tan-pit,^ to make leather firmer, but bark. 

I am. Sir, your most obedient Servant, 

To C. TayloU, M,D. Sec. ThoMAS WhOTE. 

P.S. The leather has not been five months in the tan-pit. 
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Sir, Woodlands, Durham, July 10/A, 1819. 

I am really ashamed to give you any unnecessary trouble, 
I therefore request that you will excuse this letter. 

Since I did myself the honour of sending to you, on the 
S6th ulty a parcel of leather, by the Charlotte coach ; I am 
informed, that during my absence from home, and after 
you had done me the favour to request a specimen of strong 
leather; my tanner, to expedite the work, had applied, occa- 
sionally, warm water, in cold weather, which may have made 
the leather less firm than it would otherwise have been ; 
the time that it was in the tan-pit, also, did not exceed 
four months. If you, therefore, think the leather is not 
sufficient to pass judgment upon ; I will, when my strong 
hides are ready, send you a specimen of much superior 
quality. Mr. Curwen has just written to me for some 
leather, to whom I mentioned the disadvantage it laboured 
under. 

After sending you the two first skins, I put a number of 
others, of equal weight and quality, into each of the two 
tan-pits, to try which bark would prove superior in the end, 
and found, on taking out the leather, on the same day, 
from each tan-pit, although both were equally well tanned, 
that the larch Uquid was the strongest, but did not, as in 
the first instance, produce much more weight of leather 
than the oak. 

I am. Sir, your much obliged humble servant, 

Thomas White. 

P. S. In your last letter, you request to know the com- 
parative expense betwixt larch and oak barks, in a given 
number of hides. 

I have not yet sold my bark from the larch tree, there- 
fore it is not in my power to answer this question; but 
as it tans faster, and will probably be at a less price, itx;er- 
tainly will be found an excellent substitute for oak. 

Sir, PToodlandSf Sept. 21#<, 1813. 

As I 'leave home to-morrow, for Scotland, I do myself 
the honour of writing to inform you, that in a few days 
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will be forwarded another pieoe t>f strong leather, such as 
I use for soles of shoes. 

A tanner in tins country has produced some very firm 
leather, with larch bark, by making it undergo the addi- 
tional process usual for that purpose ; but my skins acquire 
the solidity they p6ssess, by the strength of the bark alone« 

The longer I try the larch, the better I am pleased with 
it : and I am certain, that when used in an extensive way, 
by people that have proper tan-pits, &c., it will increase in 
reputation very much, and be found far more beneficial 
than I have been able, in my limited scale, to prove it. 
I am, Sir, with the greatest respecl^ 

Your most obedient humble servant, 

To C. Taylor, M. J). Sec. ThoMAS WhITE. 

P. S. The leather is sent off this day for you, in London. 
Nov. 21st, 1812. 

SlR> modlandMy 1 Qth jipril^ 1 8lS. 

I am just favoured with your's, of the 10th inst and am 
infinitely obliged by the trouble you have taken about my 
tanning operations. 

I have enclosed a certificate, as strong as I can make it : 
and shall send Mr. Mackintosh, ii) the Haymark^t, on 
Tuesday next, a calf-skin, one-half tanned with oak, and the 
other with larch ; and a hide, the strongest I have at pre- 
sent, tanned with larch. 

I do not wonder at John BulVs unbelief; but I hope, in a 
year or two, hundreds will prove my tanner's testimony 
correct. 

With many thanks for your kindness, I have the honour 
to be. Sir, your much obliged, 

and most obedient servant, 

To C. Taylor, M.D^ See. ThOMAS WhITB. 



Durham, Jpril 17 th, 1813. 

I, Thomas Farbridge, Tanner, of Woodlands, in the 
county of Durham, do verify, on oatli, before one of bis 
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])|ajesty's Justices of tfie Peac^ that on or aboutfthe Slsi* 
•of June, 181 ly I put a calf-skin,. weighings when green, 
yilhs., into a tan-pit, to which^ at different tijne«y I applfed 
4iS^\jiS. of larch-bark; and on the saidf^lit of Jixnct, Lput 
i^other; green calf-skiQi of the weight of: l^lb8> also,, into 
another pit| and in the same manner applied,. at different: 
t^Me^y. 421b8. of oak-bark } and' on. one and the same day 
drew both these skitis, ^vhen tanned ;, which^ when dried, 
produced as follows : viis. The larch skin( 6^ibs., and the 
oak SJlbs;; both tkinsi undergoing exactly liie same process, 
and th0 foriner havioigr neither oak bark, nor any other 
^ substance of,tanmng quality^ put intothe tan-pit, but larch 
bark. And although the bur^h; liquor had. l^lbs. more bark 
than the others it wii^s infinitely stronger; for, after the two 
^kins wereti^i^nedi I put three shpep-s^ins intpeach of. fihe 
pits ; and, although I drew the three from, the larch liquor 
about twenty-one days before those put into the oak bark, 
they were in a better state ; and, at the end of the second 
tanning, the larch liquop was the strongest; as L have ever 
found it to be after every experiment, where the 'weight of 
leather was equaL 

. . I moreover declare, that the skin whidi is on the points of 
gcnng to. London, thf ooe^half ma]4ced oak, aid the othef^ 
larch, was tanned, after being equally divided, the one pari 
with 4fflbs.oflarch bark, and'tbeotbep with an equal weighf 
of oak bark, being put into the tan-pits on\he same diay, dbout 
the^lat of May last, and- drawn- together about a month 
i^o ;. and that nothing of a tanning quality was- put ibtd 
the larch-pit, but larch-bark alone, and the process exactly 
the same in regasd toeach hal^ as in the^fst^ experiment. 
I moreover declare, that? the specimen* of hide leather 
sent to London in November last, as well as the hide now 
to.be sent, altiiough tanned in a pit with a number of 
others, underwent exactly the same process, without 
wy h»vk or mixture but pure- larch- bark-: and although 
nor 'comparison was made betwixt it and oakj^ I am. C!^i> 
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tain it woiitd'have requii*ed as much bark. of the latter, 

to have produced leather of equal good quality and 

M'eight. 

Thomas FAftBRiBGE. 

Sworn before me, at the place and date above written, 

Edward Davison, 

One of His Majesty's Justices bf the Peace 
for the said Count^^ 



Durham^ Jpril XI th^lQlSf. 

I, Thomas White, of Woodlands, in the couiity of Dur- 
ham, do verify, on oath, that to the best of my knowledge, 
what Thomas Farbridge attests is true; and^ as I ^9ve 
often, dai]y, and sometimes several times a day, inspected 
the tanning process, it was ^most impossible that any de- 
ception could be practised without my discoveriug it. 

Thomas WmxE. . 

The s^id Thomas White sworn to the above statement 
before me, Edward iDa'visok. ; 

'\^' Mr. White, diuring the above correspondence with 
the -Society, having infotmed the Secretary, that his de- 
ceased £M;her had beenv favoured-with Niiie Gold find T^'o 
Silver Medals from them, for plantaQg the trees he is noir 
converting toe so valuable a purpose ; the Society thought 
it would render an essential service to the Public, to traftfe 
^^ progress of the trees, from the time of tfadr %eing 
plaated,^ to that of die appHcatioD of their bark- for tmning ; 
' saA therefore directed the Secretary ta make the necessary 
iitqttiries for that* purpose, - from Mr. White ; in answer ft> 
which, the £cdlo wing communication was recefitied. 



Sir, ffUdland*, SegH. lOth, 18)3. ' 

J am favoured withyovpr's/contaiiiing a pimiber of queried, 
which you request me to answer, by giving an account 4f 
the formation and progress of my plantations, at thiS' placck ; 
, an undertaking I shall enter. into with very great pleasure, 
and be equally, glad if the humble production of my pen 
meets with the approbation of the Society, and is found 
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useful to the Public ; but I must observe, thai, after the 
correct description given by my late father, in two letters 
addressed to them, one dated January 31, 1786, which is 
inserted in their 5th volume; and the other August 30, 1796; 
it will not be in my power to make a statement of his pro- 
ceedings, without being liable to repetition. 

In answer to the first part of your inquiry, I must ob- 
serve, that the trees, for which he was honoured from the 
Society with Nine Gold and Two Silver Medals, were not 
planted by themselves, but intermixed ; which mode was 
adopted, from an idea, that, as different species seek their 
nourishment at various depths and levels, a greater num- 
ber could be raised on any given surface of ground, and at 
the same time afford much more beauty to the eye ; which, 
in my professional employment of laying out grounds, is a 
principal study. But although these trees have been scat- 
tered over the face of the plantations, the better half being 
Composed of resinous kinds, such as larches and firs, this 
peculiar attention was paid to them ; viz., that where the 
ground promised to suit any particular hard-wood tribe, it 
was consequently planted in greater numbers ; but, first 
from the.tyranny of the Scotch firs, and latterly that of the 
larches; many, where the ground was less favourable for 
them, have been overpowered ; which it was almost impos- 
sible to prevent, from the great number planted upon an 
acre^ some at two feet,, and others at three ; whereas now 
we find foui^-and-a-half feet asunder quite near enough. 

Notwithstandmg the reasons given for planting promis- 
cuously, it is certainly right ta consider, in agrei^iiiesmre, 
what trees are most suitable for sale in the country, as well 
as the quality of the ground; should the latter not be pro- 
per for oaks, which are doubly valuable, in every situation, 
in most of which, however rich the surface may be, or shel- 
tered by nature, it is necessary to plant larches and firs for 
nurses ; as deciduous trees grow much faster, when pro- 
tected by the foliage of these hardy foresters, and which can« 
afterwards be partly or wholly cut away, as may be found 
most conducive to the interest of the proprietor. 
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The surface soH, which you inquire abotif, is^ in liome 
parts, of a sharp sandy nature, and in others rather chan- 
nelly, to the depth of four or five inches; the top inclining to 
a blacker mould, and the under stratum composed of a 
grit-stone rock. 

Other places are nearly of the same description, only of 
better quality ; and some parts in the low grounds, are fur- 
nished with a tolerable depth of earth, which the progress 
of the trees easily points out ; for, on the bare and worst 
ground, nothing but larches, firs, and birches thrive ; and, 
consequently, not only these do better on land of the same 
description, but also here and there others ; whereas, on 
the last-mentioned soil, oaks, elms, ashes, beeches, &c. 
have shewn an inclination to grow as luxuriantly as the resi- 
nous sorts, and which are protected with the greatest care, 
and even the larches cut down to make way for them ; but 
as the Scotch firs are almost exterminated, the larches are 
certainly the prevailing trees in my plantation. 

In answer to your question, when the planting operations 
began here: I think it was about the year 1776, and which 
were completed, in a very few years afterwards. 

The holes were made with a hollow spade, invented, 
with many other* tools, by my late father, . and are thus 
much sooner done than by the common method, and the 
trees also planted shallow in the ground : deep planting 
being the bane of great numbers. 

(To he continued,) 



LXIX. — Bevan on obviating the necessity of stopping the 
Foot'pathSf during the Erecting or Repairing of Buildings 
in the Public Streets, 

Dear Sir, Leightm Buzzard^ nth Oct. 18 S3. 

Having occasion frequently to be in London, I have ob- 
served the great annoyance to the public, caused by the 
temporary erections across the foot-pavement, commonly 
called hoards, which are generally set up by builders for 
their convenience, during the time of building, or repairing 
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?the frontff of, homes in Uie streets of Lcmdon and West- 

- miiister. 

> If these erections were really necessary for such purposaSf 
4t would be useless to complain; but the accommodatioaof 
the public, in the principal streets of London, requires that 
such obstructions should be of as short a duration, as possi- 
ble, if necessary ; and if the buildings can be properly built 
-and repaired without them, or at least to the extent oflnr 

- used, it is very desirable they should so be done. 

Having had considerable .practice as a builder, I am 
aware of the convenience of these hoards; but, in my opinion, 
the convenience of the public, ought to prevail over that.of 

•the individual: and I can anticipate the objections vthat 
will be made by the builders against any supposed in- 

'Aingements ef their customary rights. I am decidedly 

- of opinion, that, in most cases, where the foot-path is 
abruptly stopped, and die passengers forced into the dirty 
carriage-way, there exists no real vecessiiy for the practice. 

A continuation of the foot-path, before houses xmder 
repair or being -re-built, may be accomplished at a mode- 
rate expense, by an enclosed passage, of about three feet in 
. width, having a strong top, which may be used as part of 
the necessary scaffolding to the building i and, if made upon 
proper principles, will answer for a great number of build- 
ings in succession : this portable passage may be placed at 
such a distance from the front of the building, as to leave 
the necessary space for the workmen. In the great streets 
of London, there is in general very little, masonry in the 
*front of the ground-floor; and where the street is of-suffi- 
cient width, to admit of a small enclosure on the outside of 
this portable passage, it may be allowed, as a convenience 
to the workmen, and for containing materials, &c. : this 
plan will not. interfere with the free accessibility of all tJie 
upper floors. 

It may be supposed, that the proposed passage, will inter- 
fere with the proper place of fixing the ladders ; but in 
practice this supposition will be found incorrect, and in 
general there will be sufficient space between the said pas- 
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and' front of die buildings 'to allow for;eiitna;iee<<if the 
workmen ; but there may be some places when it mmy^}^ 
necessary 'to obtain an entrance tothepremiaesimmednitely 
umkr ibhe ^id enclosed foot^path^ 4nto the lower floes ^f 'Ae 
biiilding. 

Ititiay.beiaid) by some persons, that the buflding-act 
eonteifi^lates and provides for )a board; but fthe hoand 
thereby a;ialiorized was " for the safety of all ipassengers 
passing thereby/* and not, as atpreeent is the oase,; for :tbe 
annoyance of the passengers. 

The studs and timber, constitutiflgi these .enclosed >pas* 
sages/shotdd'be on'the outside, aaod pfein.boardnigvwiiihm; 
and withmtfficient strength on the top, to serve as a "Stage 
to dic^ scafibU. 

Tliese observatioBS are.notthe resukof annopinioniatel}s 
or hastily formed, but from a long and full considoration of 
the subject; and, although k. may add a triiSe' to the ex- 
pense of 'the bwlder, the public ?aecommodation wifi 49e 
materially improved by its adoption. 

•Itam, dear^Sir, .yx>urs truly, 

'3. Bav^^. ^ 
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RemarJis on 4L:Nnu WorJ^y^HtiitUd Chenikctl Hecrefttions : 

ipubMved at Glasgow J* 

Of all the;pur^its irhi^iiave en^jaged the attentkm lof iui* 
man beings^ thers as noAO' moisegenecally applicable tot ifae^ioa- 
ried purposes of life, thandiat of Chemistry: its ^eetsaae 
so multifarious, that the members of every class in society 
^•stand in need, more or less, of aapiiriag seme knowledge of 
its fundamental truths, to l^mbfe tb^B' to :proBeeatei «r<to 
improve, theur different occupations; and firomtbese^eokisi^ 
derations, ^e feel noaasall ^d^gree (of satisfaction m perusing 

* 'this #ef]^, a ^mftH t Sma., ^6ntu&9 aperies of amsmiig anddiiflt'Ptte^^ 
lExpeiimei^U, preceded by The First Lines of Cbemistoyy >Mid a mioifle 
description of a cheap and shuple'Apparatus ; illustrated bj seventy en- 
gnved Figures. 

TOL, IV. € - ' 
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a well-digested treatise on this science : but as the most 
eligible means of conveying instruction are such as lie 
within the reach of that capacity, for whose improvement 
they were first designed, so it is requisite that the value or 
price of the materials should not exceed the abihty of the 
individual who is willing to become a purchaser. These 
motives appear to have influenced the Author of the Vo- 
lume now before us. Its conciseness is admirable ; and a 
vast deal of information is arranged in a small compass, 
without confusion or obscurity : the most important Theo^ 
ries are introduced in a familiar manner, and so as to enable 
the Learner to appreciate their value in practice; thus 
giving an outline of the present state of the science, and 
shewing the most useful purposes to which it is applied. 
The Author strenuously urges the necessity for making 
experiments : 

" It is evident, that the whole subjects of Chemistry are 
resolved into, — Firsts the art of performing the necessary 
chemical operations (that is, of making experiments) — and, 
Secondly, the obtaining, through experiments, a knowledge 
of the nature and properties of all natural bodies, simple 
and compound; so as to be enabled to apply these bodies 
to useful or ornamental purposes. One experiment, well 
conducted, and carefully observed by the student from first 
to last, will afford more knowledge, than the mere perusal 
of a whole volume. It may be added to this, that chemical 
operations are, in general, the most interesting that could 
possibly be devised — Reader ! what more is requisite to 
'induce you to make sxperimsnts ?*' 

Passing over the list of simple bodies, to which is pre- 
fixed a small, but very comprehensive. Table, we proceed 
to COMPOUNDS, and select the following example : — 

" Salts. — These are compounds of acids, in definite pro- 
portions, with alkalies, earths, and metallic oxides. They 
form a very numerous, and very important class of chemical 
bodies ; and the study of their composition and properties 
must occupy a large share .of tlie learner's attention. No- 
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thing can give such clear ideas concerning the nature of 
chemical changes, so well explain the laws of affinity, and 
exhibit to advantage the doctrine of definite proportions, as 
the synthesis and analysis of salts. There is another things 
also, which may be mentioned here, as it serves to shew with 
what facility some parts of chemical knowledge may be 
acquired. The student, upon being told, that the number 
of salts amounts to several thousands, might be terrified 
into the opinion, that it would be scarcely possible to 
remember even the names of so many bodies. But when 
he is shewn how philosophically these bodies have been 
arranged, and how excellently named, he will perceive, that 
the learning and remembering — ^not only their names, but 
their constituent principles also, is a task of but Kttle diflS- 
culty.*'' 

To this succeeds the illustration, and then the pheno- 
mena attendant on the formation and decomposition of 
salts, and the descriptions of some of the most important of 
this class of bodies. The first part of the work closes with 
a short outline of mineral, vegetable, and animal substances, 
which, being comprised in eight pages, is perhaps rather 
too concise, when compared with the preceding arrange- 
ment 

The next part is, on Chemical Operations and Appa- 
ratus, with explanatory remarks on the Plates. Copious 
instructions are given respecting chemical vessels, and 
prices affixed, to enable the Student to procure or make 
the requisite apparatus at the least possible expense. 

The experiments are arranged in Sections:—!. On 
the properties of Heat 2. On Chemical AfiSnity. 3. On 
Gases. 4. On the Preparation of Salts. 5. On Tests or 
Re-agents. 6. Miscellaneous Experiments. — Here we shall 
present the Reader with some examples, chiefly taken from 
the last section, which is the most extensive. 

" To obtain Metallic Zinc from an Ore. — Rub together in 
a mortar, one ounce of lapis calaminaris (which is an oxy- 
carbonate of zinc mixed with earths, &c) and rather oioie 
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than hal£ the cpmaAty of powdered charcoaU niixed with a 
KiHle qdekltme ; press a^ portion of this mixture uito the 
bowl of a lai^e tobacco-pipe^ and submit it to the action of 
a'Sti^ong clear fire*; after some time, the zind will ba reduced^ 
atid wiU be Sound; at the bottom of the vessel." 

^* To analtfzf: Qalena, an Qrei ofLead.'^A very common' 
oitt of lead, is gaima, whidi is a compound of lead and 
^phuo» It is-of a blue colour, has abiiUtant metaHio lUstre^ 
andia easily birokeni Before the blow-pipe it deerepitato^ 
mtltSf with a aalphttreous amelly.and jielda a globule of lead. 
-^Let a.quantitty of diis mineral: (aagp SKK) grains) be poimded^ 
and^put into mttric acid, diluted witii an equal weight of water. 
Nitrate of lead will be fonned^ and the sulphur wiH remain 
undissdhred. Filter the solutioffi^ and crystallise the sak by 
evaporation. Or, add to the solution, concentrated, sul** 
phut iix acid ^ a white precipitate of sulphate of leadE wiH be 
ttffown down.; weigh this, aad&om the weight deduct 70 
faitceniL;;: which skews thequantky of lead^'' 

'^ To. mok^ Bmss^-^Vxit into the bowl of a large tobacco^ 
{Hpe^ a portionrof copper filings, mixed widu afaoot twice its 
tpuMky o£finely>-granulated asind ;i eaveor it: widi diarcoat 
powd0]!> and pvesa it well foged^r; then expose it to the 
action of a clear fire for some time ; — the two metals wS 
camhfai^> and famh borasGu'" 

'^ ^ 9xampy of the mode of analyiomg a meialUc aUotf,-^ 
Si«pp(wb tibe aUojr to contain^ silver, zinc,, lead, and bs^ 
iiisUh^— ^PfCKeess 1. Let. it be^ dksDlved by die aid of heat„ 
in an exjeesa of iiiric acidb— S. Bi^apoonle the sohiliom to 
ddt^^neto. — 3b. Poi«t wat€»on theire»duimi, whkh^ of course, 
oantains TM^al^s&of tiUe^ d^rent metal»*-Hao]utionBof nilrale 
^f Mlv6r^ cincji. and tea^wittbejefetauieii; the nitrate of 
^Autb wiU be decMlposed bjf ' tb^i watEor^ and oxide of 
l^muth (fore^ery l00gi!atnsfQfwhi(^rcdkjc»r96rgc8inaof 
metallic bismuth) wiH. be kft: at: the botti(»n.-»«4L IntOha hei, 
Md |»retty^ dllutia sdiutiotaof the reiiiaimng salts, pour muri- 
atic acid,. ii¥HriAte> of «JrYeir(eontaott&ig 83. graina oC metal ia 
tMfy 100 grams q£ thft iiik>waU^ b^ prmipitiiteyL^^^ Add 



to the solution, having separated the product of the last 
process by fikration, sulphaibe ot soda : -^this will throw ^wn 
ifulphate of lead (which contains 69 grains per cent. o£ the 
metal). 6. FinaUy, add carbonate of potash to precipitate 
the zinc. — Noi^. The papera through which the mixture ia 
filtered, are to be cai^fuUy weighed before they are used ^ 
and are to be weighed again when perfectly di^, after the 
process, with the pecipitates upon them. The numbei: or 
grains shew3 the weight of the precipitates*" 

" Tincture of Red Cghbage* — To prepare this, pour 
boiling, water upcm slirced( red cabbage, decant the clear 
infiusion (which will be of a fine l^ue qolour) when cold, 
and mix it wijdbi an eighth pfli;t of idcc^oU Red cabbage 
leaves may bet preserved for a long time,, by drying them 
in a warm place tiU tbey are erisp^ having previously cut 
^m into small piee>es» It is ne^esaajry to be provided with 
some of these dried leaves^ because the tincture spoils 
by keeping. The bhie colour of this test is changed, to 
red by acids^ and to green by alkalies and alkaline earths.'* 

^\ A beautiful gr^en liquid' pr^duc^d, by miamg a blue one 
tpilk a colourlesis o»i^-«— Nearly fiU a test-glass with water, 
and add to it a spoonful of the tincture, of red cabbage. 
The mixture will be of a fine blue colour : add> next, a few 
drops of coldurless UqAud ammcaua : the miixture will in* 
stantly become green. Rationale. — This experiment is de- 
signed to exhibit one of the distinguishing properties of 
alkalies, namely, that of changing vegetable colours. A 
9olu,tioa of potash or soda produces the sai^e eflfect as 
liquid ammonia^^but, if the liquid made green by ammonia 
be boiled, it regains its blue colour ; because that alkali, 
being volatile, is driven ofiTin the gaseous state by the heat' 

** Instantnneous production of Curds and Whey from MilK 
— A very ready and elegant mode of procuring cjurds, and 
also a pleasant acidulous whey, is, by adding to a glassful 
of milk a little solution of citric acid — takhig care not to 
add too much ; an experiment or two . wiQ readily shew 
the quantity necessary to effect the purpose.'^ 
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■** To make cinders ^ or Utile wicker baskets, appear as if 
they were crystallized. — Saturate water, kept boiling, with 
alum ; then set the solution in a cool place, suspending in 
it, by a hair, or fine silk thread, a cindex^ a sprig of a plant, 
or any other small article ; as the solution cools, a beautiful 
crystallization of the salt takes place upon the cinder,- &c., 
which resembles specimens of mineralogical spars." 

To the experiments is subjoined, a Table of References 
to Tests, from which the Learner may derive considerable 
iHTofit ; and the Volume is completed by an Appendix, 
containing A Table of Chemical Decompositions — of 
Freezing Mixtures — and of Specific Gravities; with a 
List of Chemical Preparations which the Student should 
"he provided with, to enable him to perform the experi- 
ments; and Small Articles of Apparatus. 

We now conclude our observations on this work. — There 
are a few typographical errors, and a trifling omission in 
one of the plates ; but these can be easily rectified, and are 
of small consideration, when compared with the multiplicity 
of excellent instruction it contains: and every Student who 
feels interested in Natural Science, and is desirous of ac- 
quiring a knowledge of the most valuable facts in Che- 
mistry, may here obtain a clear elucidation of the most im- 
portant principles, and have his wishes gratified at a very 
moderate price. 



Additional Notice, On the Advantages of Mr. Spilsbury's 

Improvements in Tanning Leather. 

We briefly noticed, in our last number, Mr. Spilsbury's 
most valuable improvements in Tanning ; and we were in 
hopes it would have been in our power to have laid before 
our Readers the particulars of a process, which, to every 
person connected with the tanning business, must be of the 
utmost importance.— Particular circumstances have, how- 
ever, prevented this ; and we must, therefore, content our-^ 
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selves, with merely giving those general remarkys, which 
may be sufficient to convince our Readers of the imfportance 
and value of the subject before us. 

Mr. Spilsbury appears to have founded his ex]f>eriments 
on acknowledged facts ; but which^ nevertheless^ are but 
little known. 

It is proved, beyond a doubt, that any two liquids of the 
same specific gravity, will, without agitation, be a very con- 
siderable period indeed in uniting ; for their natwral affinity 
is so slight, that even years might elapse before a mixture of 
them took place. — We may consider this fact as the foun- 
dation of Mr. Spilsbury 's invention. He appears to have 
looked' more to the cause why the process of tanning is so 
tedious, than to the discovery of any new chemical process 
to expedite it ; and he has succeeded. 

In the usual process of tanning, the aqueous matter con- 
tained in the skins or hides, he proves to be the preventa- 
tive to the introduction of the tanning liquor. For instance, 
supposing a hide or skin to be immersed, as usual, in the 
tan-pit ; in the course of a short time, it becomes perfectly 
saturated : let it then be taken out, and immersed in a still 
stronger liquor. It is obvious, that the aqueous matter 
which it contained previous to the second immersion, op- 
poses any further entrance of the tanning' liquor, except, 
by the natural affinity of the tan and the aqueousi matter. 

What we have here stated will give our readers a tole- 
rable idea of the correctness of Mr. Spilsbury's principle ; 
and we intend laying before them, the specification of the 
Patent itself, in our next Number. We do not, however, 
hesitate to say, so important is this discovery, that by it, 
hides of considerable density and thickness , may be thoroughly 
tanned in from ten to twenty days' time, and skins in three days ! 
At the same time, giving equal, if not greater, weight to the 
leather; and certainly increasing its strength, by doing 
away with that decomposition, which all substances must 
be liable to, from so long an exposure to the action of a 
liquid, as leather is, in the common process of tanning it. 
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LIST Ot PATENTS FOR NEW INVENTIONig, 

which have passed the Great Seal since Oct. 9, 18^. 

To John Christie, of Mark Lane, in the city <^ London, 
Merchant:; and Thomas Harper, of Tamworth, in the 
county of Stafford, ]!|Iek'chant ; for their improved method 
<!>f combiodng and using Fuel in Stoves, Furnaces, Boilers, 
ttnd Steam Engines. Dated Oct. 9, 18^. — To be specified 
in two months. 

To Joseph Rogerson Cotter, of Castle Magnor, near 
Mallow, in the county of Cork, Clerk ; for certain improve- 
ments on Wind Musical Instruments. Dated Oct 9, 1823. 
^— In six months. 

To John Henfrey, of Little Henry Street, Waterloo 
Road, in the County of Surrey, Engineer ; and Augustus 
Applegarth, of Duke Street, Stamford Street, Blackfriars, 
in the County of Surrey, Printer; for certain IVlachinery 
for casting Types. Dated Oct. 9, 1823. — In four months^ 

To Edward Schmidt Swaine, of Bucklersbury, in the 
<:ity of London, Merchant ; in consequence of a communi' 
•cation made to him, by Frederick Adolphus Augustus 
Struve, of the city of Dresden, Doctor of Physic f and Ed- 
ward Swaine, of the city of Leipzig, Merchant ; for a 
method of producing and preserving artificial Mineral 
Waters, and for Machinery to effect the same. Dated 
Oct 9, 182S. — In six months. 

To Sir William Congteve, of Cecil Streiet, Strand^ in 
flie county of Middlese^c, Baronet; for various Improve, 
ments in Fke-Workis. Dated Oct 16, 1823.— In six 
months. 

To Archibald Buchanan, of Cathrine Cotton Works ; 
one of the Partners of the House of James Finlay and 
Oo., Merchants, in Glasgow ; for an improvemeht in the 
construction of Weaving Looms, impelled by Machinery ; 
whereby a greater quantity of Cotton may l)e woven in a 
given time, without injury to the fabric, than by any ap- 
plication of power for that purpose heretofore employed. 
Dated Oct. 16, 1823.— In two months. 
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LXXL — specification of ike Patent granted to Francis 
GypBON Spilsbury, of Walsall, in the County of Stafford, 

. for certain Improvements in Tanning. — Dated April 22, 
182S. 

I, THE said Francis Gybbon Spilsbury, do hereby de- 
.clare^ that the nature of my said invention^ and the manner 
in which the same is to be performed, are particularly de- 
scribed and ascertained in and by the Drawing hereunto 
annexed^ and the following description thereof: that is. to 
say, My improved metliod of tanning skins or hides cour 
sists in the application of mechanical force, by means of 
certain machines or apparatus, for the purpose of driving 
the tan-Uquor or liquors through the skins or hides in,- 
tended to be tanned. 

The skins or hides, in the usual method of tanning, after 
they have been prepared by liming or other well-known 
processes, are immersed in the tan-liquor or liquors. In 
this situation, they absorb, or are penetrated by, a portion 
of the hquor in which they are immersed. This portion 
having produced on the skin or hide its tanning effect, be- 
comes more or less exhausted ; and, as long as it remains 
in the skin or hide, greatly retards the entrance therein of 
fresh portions of unexhausted tan-liquor, and thus pro- 
tracts, to a very inconvenient length, the tanning process, 
especially when applied to dense skins or hides. 

My invention consists, in the introduction of the taii- 
liquors, by means of mechanical force, into the pores or 
substance of the skin or hide ; which I effect in the follow- 

VOI.. IV. D D 
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ing manner. — The skin or hide, being cleansed, and other* 
wise prepared^ in the usual ways, for the acdon of the tan- 
liquor, is to b^ carefully examined ; and any holes that 
may be found, are to be sewed, or otherwise secured, by 
means which are well known, so as to prevent the liquor 
from running through: after which, it is in a proper state 
to be exposed to the action of the tan-liquor, in conjunc- 
tion with mechanical pressure, which I effect in the fol- 
lowing manner. 

. I provide three frames, of similar shapes, made of wood, 
copper, or any other suitable material, — (I may mention, that 
the use of iron for this purpose, unless covered with a coating 
of paint, should be avoided ; as its effect would he, to bladken 
the skin or hide,) — and furnished at the sides with ears 
or loops, for the reception of screw-bolts : the object being, 
by means of the outer frames, to press two skins or hides, 
one on each side, against the middle frame ; and through 
an aperture in diis middle frame, to introduce the tan-liquor, 
under pressure, into the space thus formed between the two 
hides; — the effect of which will be, to produce a continued 
filtration or percolation of the liquor; and, in consequence 
of which, the tanning process rapidly takes place. 

The middle frame differs from the others, in having two 
pipes let into it at the top, and a cock let mto it at the 
bottom. 

One of the exterior frames being laid flat down, with its 
inner surface uppermost, a skin or hide, previously pre- 
pared as aforesaid, is laid or stretched over it ; the middle 
frame is then laid on, taking care that the edges of the skin 
or hide shall be everywhere griped or nipped between the 
two frames : a second skin or hide, prepared as aforesaid, 
is then to be laid on the middle frame : and, lastly, the 
other exterior frame is to be laid on ; care being taken 
that the edges of the second skin or hide shall be every- 
where griped or nipped between the middle frame and the 
last exterior frame. The frames and skins are then to be 
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(Secured^ by means of screw-bolts, entering into screwed 
holes, in the ears or loops. The frames are then to be 
raised upright: one of the pipes is to be secured to a pipe 
communicating with a cistern containing tan-liquor; the 
other pipe is to be left open, for the escape of air ; and the 
cock at the bottom is to be closed. The cock of the pipe 
communicating with the cistern being opened, the liquor 
contained in the cistern will flow down, and will occupy the 
, space Jbetween the two skins or hides, driving out the air 
When the liquor has risen into the pipe for the escape of 
the air, shewing that the space is filled, its cock is to be 
closed ; upon which the tan-liquor between the skins or 
hides, being subjected to hydrostatic pressure, by means 
of the communication with the cistern, (and which may be 
produced, increased, and varied, by methods well known,) 
will be forced through the pores or substance of the skins 
or hides, and will appear, in the form of dew, or small drops, 
on their outward surface. — The timie required for com- 
pleting the tanning will vary, according to the density of the 
skins or hides, the strength of the tan-liquor, the amount 
of the hydrostatic pressure, and other circumstances. 

When the skins or hides are found to be tanned, they 
are to be removed from the frames ; and their outer edges, 
as far as they were squeezed or ilipped between the frames, 
must be pared off: the skins or hides are then to be dried, 
and prepared for market, in the usual manner. 

It is not my intention* to claim, under this patent, the 
exclusive use of the frames, screw-bolts, pipes, or any other 
article of apparatus herein-mentioned ; or the use of any 
particular kind of tan-liquor, or any mode or process of pre- 
paring and of finishing the skins or hides ; save and except, 
the application of the machines or engines herein described 
or set forth, or any imitation of them, for the purpose of 
causing tan-liquor or liquors to pass, by filtration or per- 
colation, through skins or hides. 

The apparatus herein described, for effecting this pur- 

dd2 
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pose^ is such as I have employed with suocesSi and coQaider^ 
upon the whole, to be the best: but particular local situi* 
tions, or other circumstances, may render it expedient to 
change the shape of the frames, or their vertical positioa, 
for some other; or to inclose between the middle frames, 
and either of the exterior ones, two or more skins or hides, 
instead of the single one, as above mentioned. 

The subjoined drawing, Plate XIV, is a general repre- 
sentation of the machines or apparatus already describee!, 
in which, Fig. 1 is a front view, and Fig, 2 b a side view. 
The same letters of reference indicate the same parts in 
each figure. — A A is one of the exterior frames. — BB is the 
other exterior frame. — gg are two hides, secured beiweoi 
the exterior frames and the middle frame, CC« by means of 
the screw-bolts, a a a, &c.—f is the cistern, contaimiig tlie 
tan-liquor. — e is the pipe, through which the tan-liquor de- 
scends from the cistern into the space or cavity between the 
two hides ; and which will vary in length, according to the 
amount of hydrostatic pressure intended to be given. — b is 
a short pipe, one end of which is fixed in the frame C, and 
the other in the pipe e. — c is the exit-pipe, through which 
the air escapes, when the liquor is running down through 
the pipe e, — d is a cock, for the purpose of discharging the 
liquid between the skins or hides. 



LXXII. — Lewis on the Preparation of Silver^gilt Wire* 

[Concluded from p. 313.] 

The rolls, as well as the drawing-plates, have been oflen 
procured from France : and it has been thought that the 
wire received from the French rolls an additional beauty 
and lustre ; though it does not appear that the French 
have any durable advantage in this respect above the 
English, or that the glossiness communicated by either is 
of any real advantage to the manufacture, for it quiddy 
goes off. The most important point, in their preparation. 
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is, the giving them that perfect tnidi and equality of sur- 
face, which the flatting of so fine wire demands. The 
internal part is formed of iron; and a plate of refined steel 
is lapped round, and welded over the iron. Where the two 
ends of the sjteel plate meety there is firequently an imper- 
fection, the juncture being generally visible across the face 
of the roll. In rolls of great width, some curious artists 
have obviated the inconveniences arising from this cause, 
by using, instead of a broad plate, a long narrow bar of 
the steel, and twisting it round the roll in several circum- 
volutions ; that the little inequalities, in hardness and 
solidity, happening at the junctures, might be in the direc- 
tion of the ribbon that passes between the rolls, and not 
transverse to it. In the narrow rolls, used for the flatting 
of wire, a practice of this kind would be very difficult; but 
the same end might, perhaps, be answered, and even more 
effectually, by casting the steel, instead of a straight bar, 
into the form of a hoop or ring, of a somewhat less diameter 
than the size of the intended roll ; then forging the hoop, 
on the round beak and flat of the anvil, alternately, to pro- 
cure it the requisite uniformity of its parts, and the due 
extension ; afterwards placing it in a proper mould, fixing 
the axis in its due position, and running into the inter- 
mediate space some cast-iron, which, from its known pro- 
perty of expanding, as it sets or becomes soUd, will con- 
tinue everywhere to fill the cavity, and irremoveably fix 
itseli^ both to the hoop and to the axis. 

THE DEOREE OF EXTENSION OF GOLD, IN WIR« ^ND LEAF. 

The vast extent to which gold is apparently stretched, 
in the foregoing operations, has induced several persons 
to make experiments, for determining its exact degree, by 
mensuration and weight. In an experiment of Reaumur's, 
forty-two square inches and three-tenths of gold-leaf 
weighed one grain troy;, and Mr. Boyle found that fifty 
and seven-tenths weighed but a grain. As a cubic inch of 
fin^ gold weighs 4S02 grains, the thickness of the gold 
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leaf, examined by the one, was the 207,355th ; and of that 
by the other, only the 248,532d part of an inch. 

Dr. Haliey found, that, of superfine gilt wire, six feet 
weighed a grain. M. de Reaumur makes about four 
inches more go to the same weight ; and Mr. Boyle is said, 
if there be no error in the numbers, to have had gilt wire 
much finer than any of these. Allowing six feet to make 
a grain, and the proportion of gold to be that commonly 
used by our wire-drawers, the length to which a grain of 
gold is extended on the wire comes to be near 35S feet 

In flatting, the wire is extended, according to M. de 
Reaumur, one seventh part of its length, and to the width 
of one ninety-sixth of an inch : in some trials I have seen 
made by the workmen, the extension in length appeared 
less, but that in breadth so much greater, that the square 
extension was at least equal to that assigned by Reaumur.^ 
Hence, one grain of gold is stretched, on the flatted wire, 
to the length of above 401 feet ; to a surface of above 100 
square inches ; and to the thinness of the 492,090th part 
of an inch. 

M. de Reaiunur carries the extension of gold to a much 
greater degree. He says the wire continues gilded, when 
only one part of gold is used to 360 of silver ; and that it 
may be stretched, in flatting, one fourth of its length, and 
to the width of one forty^eighth of an inch. In this case, 
a grain of gold must be extended to 2900 feet, or upwards 
of half a mile ; and covers an area of more than 1400 
square inches. He computes the thickness of the golden 
coat, in the thinnest parts of some gilt wire, to be no more 
than the fourteen-millionth part of an inch; so that it is 
only about a hundredth part of the thickness of gold leaf. 
Yet, notwithstanding this amazing tenuity, if a piece of 
the gilt wire be immersed in warm aqua-fortis (nitric acid), 
which will gradually dissolve and eat out the silver ; the 
remaining golden coat will still hang together, and form, 
while the fluid prevents it from collapsing, a continuous 
opaque tube. - To succeed in this experiment, the aqua- 
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fortis mupt not be very strongi nor the heat great; for 
then the add, acting hastily and impetuously upon the 
silver, would disunite the particles of the gold. 

Whether any other metal can be extended to an equal 
degree, is not yet as clear; for, as it is the great value of 
gold which engages the workmen to endeavour as much 
as possible to stretch it to the largest surface, the same 
efforts have not beep made in.regard to the less-valuable 
metals : to make a fair comparison, trial should be made 
of extending silver upon the surface of gold, in the same 
manner as gold is extended upon silver. It may be ob- 
served, also, that, as gold is nearly as heavy again as silver, 
or contains nearly double the quantity of matter under an 
equal volume ; so, if equal weights of the two metals be 
stretched to equal extents, the silver will be little more 
than half the thinness of the gold ; and conversely, if silver 
could be brought to equal tenuity with gold, in regard to 
bulk; it would, in regard to quantity of matter, be nearly of 
double extensibility. 

APPLICATION OF GILT VHRE ON OTHER BODIES. 

There are various methods of applying the gold, thus 
extended, to cover the sur&ces of other bodies. , For 
laces and brocades, the flatted gilt wire is spun on threads 
of yellow silk, approaching, as nearly as may be, to the 
colour of gold itself. The wire, winding off from a bob- 
bin, twists about the thead, as it spins round; and, by 
means of curious machinery, too complex to be described 
here, a number of threads are thus twisted at once, by the 
turning of one wheeL The principal art consists in so 
regulating die motion, that the several circumvolutions of 
the flatted wire on each diread may just touch one an- 
other ; and form, as it were, one continued covering. 

It is said, that, at Milan, there is made a sort of flatted 
vdre, gilt only on one side, which is wound upon the thread, 
so that only the gilt side appears ; and that the prepara- 
tion of this wire is kept a secret, and has been attempted 
in other places with little success. There is also a gilt 
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copper wir^^ made tnilie same manher is the gilt silver^. 
SaVary observes^ that this kind of wire, called false gold^ 
is prepared chiefly at Nuremberg ; and that the ordinance? 
of France require it to be spun, for its distinction from the 
gilt silver, on flaxen or hempeii threads. One of our 
inrriters takes notice, that the Chinese, instead of flatted 
gilt wire, use shps of gilt piaper, which they both interweave 
hi their stuffs, and twist upon silk threads : this practice 
he, inconsiderately, proposes as a hint to the Britiisb wleaver. 
Whatever be the pretended beauty of the staffs of this 
kind of manufacture, it is obvious that they must WEmt 
durabihty: the Chinese theUselves, according to Da 
HaTde's account, sensible of this imperfection, scarcely use 
them any otherwise than in Itapestries, and such other 
ornaments as are not intended to be much Worn, or ex- 
posed to moistdre. 

PURIFICATION OF GOLD, FROM PLATINA, SILVER, AND JBASE 

METALS. 

Aqua-regia (nitro-muriatic acid), in dissolving gold^ 
leaves behind what silver the gold had been mixed with ; 
and certain bodies, added to the solution, separate the gold 
from it, without being able to separate any metal besides ; 
so that, on this principle, gold may be brought Ivith ease, 
to its ultimate purity. 

The gold, flatted into thin plates, or reduced into 
grains, is to be ^ut into about thrice its weight of mo- 
derately strong aqua-fortis (nitric acid), and the vessel being 
set in a gentle heat, a little sea-salt (muriate of soda) is to 
be added : the dissolution will immediately begin, with a 
considerable effervescence ; and when the action ceases, a 
little more sea-salt will renew it : the injection of sea-salt 
IS to be continued, by a little at a time, till the whole of the 
gold appears to be dissolved : the quantity of salt requisite 
is generally about a third of the aqua-fortis. The clear 

* It appears to us, that this wire may be made of silver ; or copper 
plated with gold oh one side, SiS it is done with plated silver ; then slit' into 
narrow strips ; and be drawn, in holes of a corresponding form, like the 
watch-pgendulum-spring wire,, till it becomes small enough to be fisallj 
MkttmM between the rolls. — Editor* 
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pkft of liie solution is to be poured off, and the reinaindet . 
passed through a double filter of paper : the undissolved \ 
matter is to be washed two or three times with water in the 
filter, and this liquor poured to the rest. 

For recovering the gold from the solution, Cramer • 
directs two methods ;^— diistilling off the menstruum, and 
precipitating the gold by mercury. But, in either of these 
ways, we cannot be certain of having the gold pure : for, * 
though it has been previously cupelled with lead ; yet, if it 
contained any platina, it will retain the whole of the platina » 
after cupellation ; and, in some circumstances, it will retain ' 
also a little copper : both the platina and copper will dis* : 
solve with it in aqua-regia (nitro-muriatic acid) ; mercury -. 
will precipitate the platina along with the gold ; and the 
abstraction of the menstruum will leave with it both the 
platina and copper. 

The purity of the gold is secured ly precipitation with 
common green vitriol (sulphate of iron). — The vitriol is to 
be dissolved in cold water; the solution passed through a 
filter, and added, in large quantity, to the solution of .gold : 
the quantity of vitriol, before its dissolution, should be ten 
or twelve times greater than that of the gold. As the precipi-. 
tate falls slowly, the mixture is to be set by for twenty-four 
hours, or more : the liquor, then become clear, though of. 
a deep colour, is to be poured off; the brownish powder 
at the bottom, boiled in a Uttle aqua-fortis; then washed, 
with water, and melted, With the addition of a httle nitre. . 

Gold^ thus purifiedy appears to be perfectly fine ; a point 
not obtainable by any jother known means that can be prac-^ 
tised in the way of business. Nor does the process seem to 
be so expensive as the imperfect one, by aqua-fortis (or: 
parting) ; for there, three parts, ot more, of silver, being 
added to one of gold, at least six parts of aqua-fortis are. 
required for dissolving thie silver ; whereas the gold, in the; 
above process, may be dissolved by half that quantity of 
the menstruum : great part of the acid may hkewise be 
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recovered, by distillation, from the liquor which renuuns 
after the gold has fallen. 

Kunckel b the first who has taken notice of this pre- 
cipitation by vitriol : but, having used a vitriol which par- 
took of copper as well as iron, he seems to have thou^t 
that the effect depended on tiie copper ; and recommends 
the bluest and most coppery of the common sorts of 
vitriol, as the best : accordingly, most of those who have 
mentioned this process, direct blue vitriol (sulphate of 
copper,) or vitriol of copper. I have not found that blue 
vitriol produces the least precipitation in a solution of 
gold ; so that, by this misapprehension, in regard to the 
nature of the precipitant, KunckeFs discovery was rendered 
useless, till Brandt happily observed that green vitriol 
produces the effect which had been ascribed to the blue. 



JjXXIII.^Additional Observations on the Substitution ofFuU 
minating Mercury, in place of the Detonating Compositions 
into which Chlorine of Potass enters, as a Priming for 
PerciLssion^Guns. By Mr, E. G. Wright, of Hereford.* 

SlR» Hereford^ Nov. 15, 18S3. 

I FEEL obliged by the notice with which you have honoured 
my communication on the use of Fulminating Mercury, as 
a percussion-powder for guns. I beg to state, in reply to 
the judicious remarks which you have made, that every 
sportsman and gun-maker will inform you that the percus- 
sion-powder prepared with the chlorate of potass does 
create rust, to a degree almost exceeding belief by those 
who have not practically witnessed its effects, both in the 
chamber, the lock, and on the breech of tiie gun ; and the 
dirt, generated by the charcoal, after the decomposition 
from the percussion, in Forsyth's and other magazine locks, 
is a serious inconvenience. I am aware that the prepared 
caps are made water-proof; but the powder for magazine 
locks cannot have this advantage, and, from the nature of 

• See our last Number, p. 313. 
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its composition^ it is particularly subject to be affected by 
moisture. Besides, many sportsmen, residing in the coun- 
try, like to prepare the caps they use. 

The fuhqinating mercury is, of course, obnoxious to 
explode from certain causes; and so is the chlorate of 
potass preparation and gunpowder : but all these compo- 
sitions require care, in proportion to the danger to be 
apprehended from them ; and I think neither the common 
percussion-powder, nor the fulminating mercury, ought to 
be kept in large quantities, but divided in portions of not 
more than half an ounce each ; and preserved in bottles, 
containing such proportions, for sale or use. From expe- 
riments made by several friends and myself, it is almost 
certain that fulminating mercury requires greater force^ or 
a harder blow, to inflame it, than the other powder does ; 
and, not being liable to spontaneous explosion, which the 
mixture of chlorate of potass and sulphur undoubtedly is, 
forms one material recommendation, as to its superior safety. 
Its initial force, I know, is infinitely greater than gun- 
powder ; but the experiment you mention with the cannon, 
proves, that in case of the accidental explosionof a quantity 
of it, though a room, and all within reach of its power, may 
suffer, still it could not blow up a house or building; as 
occurred lately at Birmingham, from an accident with the 
chlorate of potass powder. It is only intended to be used as a 
prime for caps or magazines, and is not applicable otherwise. 

I perfectly agree with you as to condensing the ni- 
trous ether, in the second process ; which would render 
the powder, ultimately, so moderate in price, as to be 
attainable for general use. I have kept some fulminat- 
ing mercury by me, prepared by myself, more than nine 
months, in a bottle, without any precaution, and do not 
find it has undergone the least change ; neither do I think 
it will: though it certainly is best to keep it from the sun, 
and not expose it unnecessarily to the light ; in short, to 
treat it in all respects with the same care as the common 
percussion-powder, and there will be little to apprehend 
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from accident. I conceive there is a general misconcep' 
tion as to the nature of fulminating mercury, which experi- 
ment will remove : from every severe test I have given it^ 
I do not think it so very liable to explode as many imagine; 
indeed) quite otherwise : and every sportsmaii in this vici' 
ni^y, who has tried it^ gives it a decided preference to the 
common powder ; so much so, that the only di£9cidty at 
present complained of, is, that it cannot be procured in the 
shops. I suspect it will be found to wear the nipples^ on 
which the caps are placed, faster than the common powder; 
but this is a trifling objection to the sportsman, and not a 
very bad fault for the gun-maker ; though even this may 
be obviated, by constructing the interior of the nipple of 
platina« For the rest, a fair trial in the field will satisfy 
every sportsman and gun-maker of its superiority. ^ . . j; 

I am. Sir, your obliged servant, '< »*t ^^^'^ 

T. Gill, Esq. E. G. ^W^ldttR' 
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LXXIV. On the might and Utility of Thatch. 
By B, Bevan, Esq. Civil Engineer^ 

Dear Sir, Leighton Buzzard, IBth Nov. 1623. 

4 

Thatching, ^ith straw, has been the general covering of 
buildings in many partd of the country ; and, in several 
districts, remains s6 at this time. Although the use of 
slates and tiles be preferred in towns, on account of the 
risk from fire, yet, in detached situations, and places 
ivhere tiles and slates cannot be readily procured, thatch 
will still be used in large quantities. 

• In rilany respects, thatch is preferable to either slates or 
tiles, from its quality of being a bad conductor of heat and 
toli, and, consequently, preserving a more steady and uni- 
form temperature than any other covering. Buildings 
covered with good thatch are warmer in winter, and cooler 
in summer, than those covered with other materials. 

The appearance of thatch, when neatly executed, is not 
Unpleasant ; and its durability has been known to be from 
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twenty to thirty years. The iveight, also, and the Ughtneai 
of the requisite timbers in the roof, render it an eligiblj^ 
material for an economical building. The information to 
be obtained from our common practical books ojd the art 
of building being very un^tisfactory, although less so 
than from some professed thatchers of long practice, | 
took the pains to ascertain the weight, per square, when 
applied at the usual thickness of twelve inches; and found 
it to be as follows :— 

Unbroken wheat-straw, clear of heads r - 500 lbs.. 
Clean, and part bruised ----- - 600 

Bruised, with heads -------- 650 

Haulm, or wheat-stubble, a little moist - - 68d 
I am. Dear Sir, your obedient servant, 

B. Bevak. 

T. Gill, Esy. 



LXXV. — On the Application of Larch Bark to answer all 
the Purposes of Oak Bark, in Tanning Leather ; and on the 
Cultivation of the Larch. By Thomas White, Esq., (jf 
Woodlands, Durham. "* 

(Concluded from p, 351.) 

Particular attention was also paid to their roots j which if 
fibrous and vigorous^ the fine appearance of the tops was 
of little consequence; and therefore the heights of the trees 
were chosen to suit the exposure, as well as quality of the 
soil But, notwithstanding the length of time thdt planting 
has been practised, scarcely one person in ten, in my hum- 
ble opinion, puts in tribes small enough; being anxious to 
gratify the eye with a sight of the tops, without considering^ 
that perhaps, if of the hard-wood species, they will make 
little or no progress, till cut down, and allowed to spring 
up again. 

So very different were those plmted here, that a party of 
neighbouring people, after visiting the place and riding 
through the plantations, began to inquire where they were; 
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never supposing that tbe litde pigmies under their horsei/ 
feet were trees, and would raise towering heads to the 
height they have already attained. 

As this plan succeeded so well on my estate at Wood-> 
lands, it has been strongly recommended by us to those 
employers who only took our advice in the decoration of 
their grounds, but planted for themselves : and in all our 
planting contracts, the whole of which amount nearly to 
£000 acres, we never deviated from the mode above alluded 
to, and the rules which I shall mention in some other parts 
of this Letter. 

Many reasons are given for planting trees large out of a 
nursery ; but I scarcely ever saw a spot that I thought was 
not better adapted to a tree of ten, twelve, or eighteen 
inches high, than above those sizes : there are, however, 
situations, such as old woods, and very sheltered places, 
where oakif and some other trees may be used, three, four, 
or even five feet high ; but such ought to be removed, in a 
nursery, two or three times, to create roots equal to the 
length of lever above, prior to being planted in the places 
alluded to. 

As, in exposed situations particularly, the deciduous 

kinds of forest-trees will not get up without the aid of 

nurses, such as larches and firs ; these should be planted 

smaller than the objects they are to protect, particularly 

Scotch-firs, not only to enable them to bear the winds that 

may annoy them in the infant years, but also on account of 

their roots not being so well furnished with fibres. Tbe 

ages of the Scotch-firs, therefore, should be only one year 

transplanted, viz. three years old ; larches and spruce-firs, 

three and four years ; and the hard- woodbinds, three, four, 

and five years old, just to suit the situations which they 

are to be removed to, and the progress they have made in 

the nursery ; always keeping in mind, that the smaller the 

trees, the sooner they will get footing in the ground, and 

shoot up. 

In land of a poor quality, such as mine, the kinds of 
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trees, pfop^r to be first planted, may be as follow; viz., 
larches one fourth, Scotch-firs the same, and the rest of 
the groand filled up with birches, alders, oaks, ashes, and 
elms, in such proportions as the ground may direct, by 
being of a moist or dry quality, &c. 

I must now beg leave to mention, that a practice prevails 
very much, in good soils, of cutting the grass in plantations, 
either for some needy cottager's cow, or from an idea of its 
hurting the trees ; which method I always oppose with all 
my might ; being fully of opinion, that trees, in an infant 
state, receive great benefit from the shelter ; and that infi- 
nitely more are destroyed by the hook, than by the weight 
of grass lying upon them, which will, in general, only injure 
^ few larches and firs, where it is coarse, and the land wet 
for want of draining. . -^ 

In answer to that part of your Letter relative to the pro- 
priety of cultivating ground, before planting, by trenching, 
digging, or ploughing ; I must say, that it certainly has a 
good effect to follow some of those schemes, on clayey 
bottoms, or in such ground as inclines thereto ; and it is a 
farther advantage, to keep it pretty clear afler being 
planted, by introducing amongst the trees a crop of pota- 
toes, and hoeing it for two years after : but all this latter 
treatment is supposed to be in the most ornamental parts of 
pleasure-grounds, and probably on land of no very great 
extent But with respect to such a subject as mine, I am 
pretty certain, so much expense in digging or ploughing 
may be saved, and the trees thrive equally well ; as I see no 
progress that they have made where the ground was 
ploughed, more than in that which was planted in its na- 
tural state amongst the wild native heath ; and although 
several acres were trenched, I think the principal advantage 
which the trees have gained, is, in part, owing to the supe- 
rior goodness and depth of soil where such trenching has 
taken place, and from being made sheltered. But, notwith- 
standing what I have advanced, I have seen, particularly 
in the north of Scotland, very bad land that would receive 
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injEinite benefit if it was ploughed or trenched so deep^ as to 
perforated close stratum of hard substance so retentive^ as 
to hold water like a dish, and which, if not broken, will ne^er 
permit the roots of the trees to descend below it.; conse* 
quently, for want of this precaution and necessary expenses, 
diey are frequently blown down, long before they arrive at 
Koaturity. In general, this obdurate substance is within reac)i 
of the plough, but sometimes deeper, and runs through very 
large tracts of country, Uke any other minerqji substance. 

I have before mentioned, that all the trees were planted 
here in holes made with a hollow spade : but larches and 
firs are often put in, by other persons, by making twa slit^ 
with the common spade, so as to form two sides of a square, 
and, after lifting up the sod, which of course is ^t on thje 
other two sides, treading it down upon the plant : this is 
much sooner done than by digging holes ; and^ in very light 
and sandy soils, where it is an advantage to disturb the 
surface as little as possible, this method does very .well. 

I am happy to have it in my power to answer your Letter 
relative to the value of the wood when cut down ; by stating, 
that last year I took an under-rated average of the growing 
timber; which made each acre to contain 480 trees, ai^d 
each tree one cubic foot and three-quarters of wood; the 
value of which, at the low price of two shillings per foot, 
would amount to 84Z. sterling an acre, exclusive of the 
bark, which, at the present price of eleven guineas per ton, 
is equal to a third part of the timber, supposing the trees 
were all larches. In this estimation, some of them did not 
contain above one foot, whilst others measured eight, ten, 
and twelve feet, and which are growing upon land that only 
cost one and two guineas an acre : and in order to find out 
pretty correctly the progress that larch-trees make, which 
we formerly thought would double their size every eight 
years ; I selected six, which were from fifty to sixty feet 
high, and measured the contents by the circles each year's 
growth produces ; and the following was the result. 

At ten years old, every tree was supposed to consist of 
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one part ; at thirteen years and a half, the average area of 
each section was twice as much ; at eighteen years, four 
limes as much ; at twenty-five years and one quarter, eight 
times as muc^ ; and at thirty years old, when they were cut 
down, twelve times as much as at ten years old ; which there- 
fore doubled their growth every six years. And six other 
trees I took an account of at Lindertis, in the county of 
Angus, (whilst employed there a year ago, in my profession 
of laying-out grounds,) and which grew upon much better 
soil than mine, measured as follows ; viz. from ten to thir- 
teen years and one quarter, they were twice the size ; at 
eighteen years and three quarters, four times as much ; at 
twenty-five years and three quarters, eight times as much; 
and at thirty-three years and one quarter, when cut down, 
they were twelve times as large as at ten years old : so that 
in twetity-three years and one quarter they doubled them- 
selves three times and one half; viz. every six years and 
three iq[uarters. And in order to shew how very correctly 
this mode of calculation agrees with the measurement of 
living trees, I have, for some years back, kept an account 
of several larches, which I numbered for the purpose, 
taking the gitth at six feet from the ground ; seven of which 
trees, in the winter 1809, contained 17 ft. 2 in. 6 eighths ; 
and at the end of the two following years, their measure- 
ment was 22 ft. 11 in. 9 eighths ; sinqe which period they 
and several others have increased pretty much about the 
same ratio ; but as the said trees are every year adding to 
their height, the increase is evidently more than what I 
have stated.— From the best information I can obtain to the 
inquiry you make about the elevation of Woodlands above 
the sea, and the distance from it ; the former is six hun- 
dred feet, and the latter twenty miles. 

In regard to^the question you ask, About what time these 
plantations were first thinned ? I think it would probably 
happen ten years after planting ; but this business always 
depends upon the progress of the trees, which in sheltered 
situations will require the axe sooner : and the true guide 

VOL. IV. E fi 
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to ascertain the number to be taken out each time, is, to 
free every tree that is to remain from the lashes of its 
neighbour's tops ; weeding out the worst first, and always 
keeping in mind which trees are to stand ultimately. 

In a country where hedge-stakes are wanting, or fuel 
scarce, which this work consists of, the expense will 
nearly be paid. 

The second thinning took place about eight oir ten years 
after, or at eighteen years' growth, being as soon as the 
trees began to touch each other again; which produce 
was found useful for coal-baskets, pit-props, and crate- 
wood, as used in glass-houses, besides being of service 
for many purposes in the lead-mines, &c. &c. : this, there- 
fore, not only paid the expense, but began to make some 
return for the original cost of planting the trees, &c. At 
the end of the next six or eight years, when they began 
to annoy each other again by their proximity, many were 
large enough for buildings, in addition to the uses befc^re 
alluded to : and at the next thinning, which is now going 
on, I sell them as rails for coal-waggons to run on, for 
timbering and flooring larger buildings, for fence-railing, 
&c. : and the larch, which, I am happy to say, rises in esti- 
mation daily, is not only used by others in the great variety 
of ways before mentioned, but by myself, for some woiis 
in husbandry, where ash was before resorted to ; viz. for 
making the entire bodies of waggons, and even blocks aiid 
poles, where the greatest toughness is required to carry 
heavy burthens. These waggons possess both lightness 
and durability, and answer perfectly well. I also find the 
larch to remain sotmd in the ground, when the small-sized 
oak which is laid near it, and at the same time, as the bot- 
tom rail of a coal- waggon-way, is going to decay ; which 
perfections are in wood that will attain much greater 
strength, as the trees increase in size. 

This last thinning is supposed to leave the trees at tim- 
ber distances; viz. 12, 15, and 18 feet asvmder, which I 
think far enough to allow larches to arrive at large dim^en- 
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{SAons ; whose roots^ when each tree is allowed sufficient 
room, will occupy as much extent below ground as the 
branches do above. 

With respect to your observations about pruning^ I see 
it so very often put in practice, upon hundreds of trees that 
ought to be cut down, and so wretchedly performed where 
it might be of use^ that I am afraid more mischief has been 
done than good, by the application of it, exclusive of the 
large sums thrown away; which makes me almost regret that 
so much has been written about it I will, however, accord- 
ing to your desire, copy a few observations, written by nyr 
late lather, to a friend, :a year or two before his death, on tlus 
subject, and that of shelter^ 

, Pruning^ 

^' Though much has been said against it,. I ttmst observe^ 
that no planted wood can be made clear, and brought to'per- 
fection, without it ; as trees properly planted and thinned 
will, by the room allowed, put out large branches, which, if 
left on^ will, in a timber state, become great knots, and in the 
fir-tribe, in particular, will make the timber of Uttle value, 
and unsuitable for many purposes; Cenrtamit is, that this 
work is often performed very improperly, so as to prevent 
the growth of the tree, by divesting it of too many branches, 
and thus injuring the circulation of theaap, for which par- 
pose the foUage of the tree is by nature intended. 

*' Others, in pruning, leave stumjm standing out ^several 

inches [from the stem, which, wheacut,:die ofcourse^amd 

willirem^in on the tree tillits annual growth, laid, on in drcks, 

covers tiie wliole ; and when the tree arrives at timber,, and 

is sawn up, the ;dead knots £eill out, leaving a hole in each 

plank, which the workmen call dead knots : the method, 

therefore, which I should recommend, .is, to begin to.priine 

some little time prior to each thinking, that the woodimin 

may see more clearly|what trees are to^ be taken, down i . nt 

which time the branches of . the firrkind will be smaU^ond 

the knots consequently so; and thoc^ of tihe larch iiuiy;l>e 

covered with a sixpence. .; . . .> 

ee2 
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*' To prevent dead knots^ the amputation should be per* 
formed close to the stem^ which will heal in a very short 
time. 

" The subsequent prunings may keep pace with the 
thinnings ; it being a bad mode to defer that work till the 
branches become large, or to do too much at one time : and 
regard ought always to be paid to leave a handsome top, 
which should be about two-thirds of the whole height 

^^ These prunings, as well as the tops of the trees taken 
down, after they have lain a year or two upon the land, 
completely banish the wild native heath, and bring up white 
clover, and other general, grasses; which, added to the 
annual droppings of the larch and other trees, have^ in the 
course of twenty or thirty years, a good effect, in deepening 
the soil, and preparing it for vegetation." 

Shelter. 
*' This article I conceive to be of so much importam^ as 
not to be omitted, it is as essential to the growth o( 
trees, as the soil that produces them ; as the greater the 
mass together, the quicker they will grow, particularly in 
such situations where nature has not provided shelter ; 
which must appear evident by comparing rows, clumps, 

^aiid. small plantations, with extensive woods of the same 

. ^ages : and, as the west wind in all parts of this iskmd is 
more prevalent than any other, there should be always, in 

' that quarter, a formidable screen of the hardy resinous 
trees, such as firs and larches, which should be pruned no 

'higher than the wall or hedge that surrounds them; and 
the article of thinning should only be so performed on that 
side, as to prevent their growing into poles, which would 
divest the wood of that shelter you wish to encourage. In 
vhort, the western border should be so managed, as to make 
it subsetvient to the good of their more-protected and 
^prosperous neighbours: indeed, they will, by their slow 
growth to the West, require less pruning and thinnipg ; for 
so; severe is thiis wind upon trees, that even upon the eastern 
shore they lean from the ^vest" 
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The orchard of eleven acres, which you mention in your 
Letter, I am sorry I eannot give so good an account of; for, 
although the trees were planted fading the south, with 
large masses of wood all round, as the ground sloped 
quickly it was rather too much exposed to the east and 
west winds, but particularly the latter, which came sweep- 
ing up the valley, before the forest-trees were, high enough 
to protect them ; which defect, in addition to the injury 
some of the fruit-trees received in our absence, firom thie 
plough, both on their bark and roots, by careless drivers ; 
induced us to take up the best trees, and plant them, large 
as they were, on a smaller scale, and on a spot more level 
and perfectly sheltered, where they are now producing 
very well. But in this northern climate, where we are 
•very liable to untoward springs, fruit-trees are often se- 
verely handled by frosts^ which come on so very late, as 
to make the produce very precarious, and to injure very 
much even the tender leaf of the larch, as well as other 
forest-trees : it is therefore almost impossibly to have an 
orchard too much sheltered by lofty hedges, rows of 
trees, &c., which are the only true ways to avoid disap- 
pointment and chagrin at the yearly loss of your fruit : as 
an example of the good effects of which, I know a cot- 
tager's ordiard, made out of an old ;gravel-pit, so sheltered 
l)y hedges, bushes, and trees, as scarcely ever to fail, not- 
withstanding the barrenness of the soil. 

Our late agent. West, whom you mention, and was a 
most clever active man, died twenty years ago. How- 
ever, I flatter myself, that any information he could have 
given, relative to these plantations, I have, from my 
long residence on the spot, been able to detail pretty 
correctly. 

It is with very gre%it pleasure, indeed, that I answer 
your question. Whether the bark of the larch continues in 
favour with the tanners ? one x)f whom, a customer of mine, 
who deals very extensively in the tvade, has not, I believe. 
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used miich oak-bark this season^ and probably will not, 
should* the supply of larch be suffidendy abundant. He 
finds such advantage in the beautiful light colour of the 
feather, as well as in the process being shortened; by the 
larch tanning quicker than the oak-bark ; that I think his 
neighbours, in another year, will try to have a greater riiare 
in ihe advantage of using this substitute. 

I take every method of trying leather tanned with it \ and 
it has never once induced me to have a worse opinion of it 
tllan I at first entertained. 

At the time I began tanmng with larch-bark, } tried 
Spruce and Scotdi fir, Weymouth-pine, and some other 
barks, all which I found would tan in a certidn degree, but 
which were of very little comparative vali;ie with the larch : 
and as I supposed the weakness of the fir*tribe, in its tim- 
ber, would be rendered still more'so by taking off the bark ; 
I have lately had an op})ortunity of proving it, and see 
that one year after, if the wood is exposed to the weather, 
it is perfectly unfit for any purpose but the fire, by shew- 
ing evident signs of decay ; but, notwithstanding this great 
defect, as my first experiment in tanning with fir-bark was 
only very limited, I^was determined, on being requested by 
Mr. Stobbort, of IJexham, to try it, to do so on a lai^r 
scale against larch-bark; which, at first, appeared to ad- 
vance pretty equally^ but I now find the leather in the 
larch-pit perfectly done, and that in the other will require 
as much more time, besides almost double the quantity of 
bark. As I mention ihte tanning quality of fir-bark, I 
must also give a comparative statement of the expense of 
collecting it. Each Scotch fir affords little more than half 
tiie quantity of larch of the same dimensions, and takes 
Jiearly double the time in peeling, which brings the expense 
to be almost fourfold that of the larch : as that is the case, 
and almost double the quantity of bark is necessary to tan 
the same weight of leather, it can only be w object to be 
. r&orted to oti the greatest emergency, when little or no- 
1 thiUg else can be got, and where it can be collected from 
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wood that is only wanted for firing ; as no prudent person 
would think of destroying his timber for the scanty supply 
of bark which a fir will afford. 

The eleven guineas per top, which I received last year 
for larch-bark, I only demand this^ in order to encourage 
the use of it ; but its true value, many farmep have-now the 
candour to say, is little inferior to oak bark. 

Before I conclude this subject, I must beg leave to ad<f, 
that, notwithstanding the great extent of plantations made 
within fifty years in Great Britain ; unless the proprietors 
of land turn their attention to their increase^ by filling with 
trees every part not convertible to useful tillage, the pro- 
duce of bark will do away the necessity of ipiportation } as 
it requires such a surface of ground to go over, to meet the 
yearly consumption, as is almost incredible. 

And it is a matter of great regret, that, within the period 
mentioned, numbers of them are going fa^t to decay, from 
a want of being thinned soon enough, and in a proper 
manner; which no planter now can have an excuse for 
neglecting, when the tanner holds out to him, in almost 
every town, a sure return for his trouble and expense ; in 
addition to the incalculable advantage of permitting ^he 
remaining trees to double tl^emselves in val^e every six or 
eight years, which they can only do by a liberal use of ; 
the axe. 

I am, Sir, 

Your most obedient, 

humble Servant, 

Thomas White. 

To C. Taylor, M,D, Sec, 



LXXVI. — On encouraging an extended Growth of Potatoes; 
on the Manufacture of Farina or Flour from theni ; and 
on applying it to make Sea^Biscuits^ Breads Pastry ^ tsfc. 
By John Whately, Esq. 

(Concluded from p. 356.) 
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EXPERIMENTS ON BREAD. 
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Excellent bread; rises by toaaling ; 
and was quite fresh af 7. days old. 



From these experiments, it appears that yarious propor- 
tions of potatoes and farina are highly pialatable in breaid; 
but, if it be calculated that not more than one-fifth part be. 
generaUy introduced into consumption^ the operation of 
that fifth is sufficiently great to produce all the effects in 
view, in recommending its general adoption. 

Some kinds of potatoes contain a much greater propor- 
tion of farina than others, some yielding a i^eventh part^ 
and even a still larger proportion of it. Experience will 
best determine the most desirable sort for use. As other 
kinds produce more abundantly in number, all these con- 
siderations should be attended to. 

Potatoes may be manufactured into farina during the 
greater part of the year, but they lose a portion of their 
farinaceous matter when vegetation begins : the manufac-' 
tiu'er, therefore, should provide an early sort, to commence 
his operations upon in August, and cease to grind any 
after the months of April and May. 

Frost-bitten potatoes yield nearly as good farina as the 
others, provided they are ground before they begin to de- 
cay ; and potatoes kept over for a whole seaspn, although of 
inferior value, may, by this process, be still rendered ser- 
viceable food for mankind. These ajre adv^t^ges which 



S88 Whatbly on extending the CuUure of Potatoes; 

ought not to escape notice. Frost-bitten potatoes have 
hitherto become, in a short time, a total loss ; and fimners 
have generally been afraid of extending their cultivation of 
potatoes, for fear of their being spoiled by keeping, both 
which inconveniences are avoided by preparing the farina 
from them. 

Amongst the many important uses to which the farina 
may be applied, that of biscuit for sea-store is of great 
consequence. Biscuits made from one part farina and two 
parts of wheaten flour are whiter and better than those 
made wholly of common flour. Baked biscuits of these 
proportions have been repeatedly made with uniform suc<- 
cess ; and as the fistrina is in itself less corruptible than 
wheaten flour, it is likely to produce a biscuit of a less 
perishable kind. Some have been . already kept nearly 
twelve months, without exhibiting any symptoms of mois- 
ture or decay ; on the contrary, they were^ as hard and as 
good as on the day they were baked. Biscuit differs from 
leavened bread in this circumstance, that all moisture is 
evaporated from biscuits in baking, whilst it constitutes an 
essential quality in bread ; the weight of bread is greater, 
the weight of biscuit is less than the flour of which it is 
composed: it is therefore not inconsistent with the nature 
of farina, that it should exhibit more moisture in bread, 
and yet discover no symptom of it in biscuit ; and it has 
one convenient property, of which a baker, who manufac- 
,tures it, may avail himself, that it may be used for bread 
or biscuit either in a wet or dry state, consequently the 
expense of drying it may in some cases be avoided. Its 
introduction into biscuit would produce a saving of one- 
third of the wheaten flour now used for that purpose, which 
will be foimd very great, when the extensive use of biscuit 
in the navy and army is considered. The farina of pota- 
toes should constitute, from its general application, a part 
of the stores of each. 

In the navy particularly, the farina would afford a great 
variety of food, as it forms an excellent ingredient in soup, 
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as a substitute for peas, oatmeal, and rice^ and possesses 
the superior advantage over those substances, of not beuig 
susceptible of injury. One ounce of farina will tl^cken 
sufficiently, nearly one quart of water: and when this soup 
is flavoured with onions, celery, leeks, &c. and seasoned 
with pepper and salt, it forms a very palatable mixture 
without the aid of meat. The produce of twenty-one 
pounds of raw potatoes made into farina^ and soup formed 
from it, will furnish a wholesome meal to twenty-eight 
persons, allowing each person a full quart ; which potatoes, 
in their original state, would scarcely furnish a dinner to 
one-third of that number. 

The farina of potatoes will form a thick mucilage with 
twenty-six times its weight, of water. 

In all cases where the farina is intended to be converted 
into a gelatinous state, the farina should be previously 
mixed with some portion of the liquid, cold. 

A dessert-spoonful of the farina, mixed. with a little cold 
milk and salt, and added to a pint of boiling milk, and kept 
stirring and simmering, will form an excellent nutriment . 

From various circumstances, it appears that the article 
called Semolina in the shops, and recommended as a nutri- 
tious diet for children and sick persons, is wholly composed 
of the farina of potatoes. 



CERTIFICATES. 

Mr. Whately, of Cork, has shewn me a specimen of 
flour made from potatoes; and also of biscuit, made partly 
from this flour and partly from the flour of wheat. I am 
convinced that this flour is very wholesome and very nou- 
rishing; and may be of great use to the public, in supplying 
the deficiency of wheaten flour. 

Lower Grosvenor Streeiy Dec, 11, 1812. M. BaILLIE, M. D, 



I have examined the flour &om potatoes, made by Mr. 
John Whately, and have no doubt of its coutainin.^ all the 



892 What£LT on extending the Culture qfPoiaioes ; 

completely immersed in water, and well stirred : tbe sepa- 
ration of the farina, by its filing to the bottom, will 
speedily take place. The fibrous and rejuse parts should 
be first removed; and the &rina afterwards repeatedly 
washed, until it no longer communicates any tinge to the 
water : it is then sent to the stove or drying apartment, 
put into boxes, and dried. Care should, however, be 
taken, that it does not dry too rapidly. Wherever the 
business is conducted upon a large scale, a machine for 
washing the potatoes* should be erected, audit might be 
contrived to receive motion from the power tiiat actuates 
the grinding-machine. The vessels containing the pulp 
should be so arranged, that a stream of water could be 
made to pass through them at pleasure. The pulp^ after 
the first separation of the farina, still retains a quantity of 
farinaceous matter ; but it will, perhaps, be more profitable 
to convert it into food for hogs, with such other additions 
as may be thought necessary ; than to steep it again for the 
purpose of extracting any remaining portion of farina. It 
will be probably best to give it to the hogs boiled, along 
with a moderate proportion of boiled potatoes. This dis- 
posal of the reftise pulp, would nearly defray the whole ex- 
pense attendant upon the manufacture of the farina. 

*^* This machine would operate with good effect for 
reducing apples to a pulp for making cider, as it is ex- 
tremely expeditious and effectual in its operation* - 



LXXVII. — Description of Two Instruments^ for Cutting out 
the Eyes of Potatoesyfor Sets or Plants. Invented by Mr. 
Richard Green t. 

WITH FI6I3RES. 
Gentlemen, No, 8, LUte-street, Leicetter-square. 

I HAVE herewith submitted for your inspection, two ma- . 
chines, or instruments, ^for cutting potatoes, for sets, or 

* Models of two machines proper for washing the earth from potatoes, 
may be seen in the Society's Repository. 

. t From Vol. XXXI. of the. Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce. 
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>eed: they are of a simple construction, difTering 4 little 
from each other. Their advantages are, ea^e and facility 
in cutting the sets> and a certainty of the cuttings or sets 
being of a proper size, which is a matter I respectfully re- 
commend to your notice. 

The sets will be all about an. inch in diameter, andean 
be planted by a bean-barrow, or drill-machine, with one- 
third of the labour^ and with more accuracy than by hand. 
A boy and one horse will be sufficient to plant witli such 
«ets an acre in a day. — ^I remain, Gentlemen, 

Your most obedient humble servant, 

Richard Green, Ironmong^r.^ 

To the Society of Arts, 4"^ 



'■I f •. 



Reference to (he Engraving of Mr. Richard Green's Potatoe 
Scoops, Plate XV. Figs. S, 4, & 5. 

AA, fig. 3, represents the handle of the machine, 
nearly of its proper size ; B, the shank inserted into the 
liandle united to the semicircular cutter or knife, D, which 
is sharp at both edges, and turns on pivots at B and a in 
E, a brass plate, which, by means of ears or projections 
from it downwards, at c c, allows the knife D, when a po- 
tatoe is held firm in the left-hand, and the plate E pressed 
down hard upon it with the left-thumb, to cut from it a se- 
micircular solid piece or set, by turning the handle with 
the right-hand, and forcing the knife through it in a semi- 
circular direction. 

Fig. 3, shews an end view of the brass plate, its ears, 
and steel cutter, supposed to have been pressed into a 
potatoe ; D, a section of the steel cutter ; and B, the end of 
one of the pivots on y^hich the cutter turns. 

Fig. 4, shews another machine for the same purpose, in 
which X is part of the handle. D, the cutter, which is 
here a perfect circle, e e, a brass ring, in the lower pro- 
jections from which the cutter turns upon pivots, at a B, 
making a complete revolution in turning round the handle. 
E, an arched brass-piece, rising from the brass ring e^, on 

VOL. IV. F F 
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which the pressure with the thtimh of the left-hand is to 
be made^ as in th^ other instrument 

The only attentibn necessary in the use of either instnf- 
ment is^ to place it so upon the potatoe, that the eye, or 
part from whence the shoot springs, is nearly in th^ clentre 
of the piece to be cut out to set. . 



±is 



LXXVIIL— 0» a useful Paste, made from Potatoes ; for 
Paper-hangers^ Stationers, Weavers, Bookbinders, Trunk- 
makers, Upholsterers, Calico-printers, tifc. Invented by 
Mr. Charles Drury.* 

Sir, Maniffield^ Nott$, Mmf 1, 181 S. 

pERMit me to lay before the Society of Arts, &c. a sub- 
stitute for wheaten-flonr paste. I have given it a fair trial 
for ten months past, in order to convince myself and others 
of its usefulness. From these experiments, I have no 
doubt it will prove equal to, ifit«d6e^not surpass, .that 
made from wheaten-flour, for the use of paper-hangers, 
stationers, if«^eavers> trunk-makers/ calico-printers, &c. ; ^lid 
also, for labels, cards, and pasteboard; as it may, with 
ease, be made free from lumps ; and it does not permit (he 
air to get under the paper, as in common paste, nor injure 
the colour of tt It is &ee from any offensive siiiell; and 
is not above one-third part the price of that prepared 
from wheaten-flour. The use of the potatoe-paste would 
cause a saving of many thousand bags of flour annually, 
which might be then applied to the tiouiishment of mah- 
kind« 

One i)eck of potatoes, vrh^n prepared, ivJfl ^k^ uji- 
.wards of thirty-eight pounds of paste: and One acre, of 
land, planted with potatoes, would ptodttoe nfore than 

many acres of wheat. 

- . . '' . ■ ■ ' ■ 

* From Vol. XXXI, of the Transactions of tjie Society, for the En- 
couragement of ArtSt Manufactures, and CdmmercB.-^Th^e1Sdcfety voted 
the Sum of Ten Guineas to Mr. Drury, for this useful discovery. 
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t shall ^ happy to ^Itend upon the Commitiee, and 
Afford it full expUttiation* upoD the ^ubjectv-I i:e«iain, Sir, 
Your most obedient humble servant, ^ • 

To C.TAYLOUi BWrSec, x ' ChARLB* DrUEY, 



Process for prepafrng-'Mr. "tThirifs Paste from Potatoes^ 
Take one pound of raw potatoes, well washed from 
dirt; grate them fine, on a common tin grater, without 
paring thetn, into two and a half pints of water: then boil 
the whole mixture immediately, and stir it well during the 
whole time of boiling, which should be about two minutes ; 
then remove it from the fire5 and add to it half an ounce 
of finely-powdered alum, by gradually sprinkling . it into 
the paste, and stirring it with a spoon till the whole is 
perfectly incorporated^ It will then be fit for use, and 
forms a beautifully transparent paste. 



Letter from Sir iJoHN Sinclair, Bart. President of the 

Board of Agriculture. 

Dear Sir, sr, OW Burlington Stnety May 29, 1812. 

This will be delivered to you by Mr. Charles Drury, 
whose mode of making paste seems entitled to the atten- 
tion of the Society of Arts &c. — I remain, dear Sir, 

Your very obedient servant. 

To C. Taylor, M.b. Sec JoHN SlI^CLAIR. 



Certificates were received from Mr. Richard Free, Trunk- 
maker, 115, HighHolbom; Messrs. J. Viney and Co, 
Trunk-makers, 122, Aldersgate-street ; and Mr. F. Clark, 
Bookseller, 33, Piccadilly ; all stating Mr. Drury's po- 
tatoe-paste'to be equal to that' made, with flour j and that, 
after being made ten or twelve days, and es;posed fo the 
air, it did not appear to be in the least degree changed. 

*»* Mr. Whately's machine (see Plate^ XV.) for re- 
ducing potatoes to a pulp wotild be foiind highly advan- 
tageous to use, where, a considerable quantity of potatoe- 
paste is made. 

FT 2 
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LXXIX. — On a Method of Cleaning Silk, IVooll^t and 
Cotton Goods. — By Mrs. Anne Morris.* 

Sir; 41 , Union Street, Middieeex HoipitaU Feb. 4, 1805. 

I BEG the Society's inspection of a method I have invented 
for cleaning silk, cotton, and woollen goodd i which, I 
think, will be found very efficacious. 

Your humble servant. 

To C. Tatlor, M.D. See, AnnE MorRIS. 



Description of Mrs. Morris's Method. 

Take raw potatoes, in the state they are taken out of the 
earth ; wash them well ; then rub them on a grater, over 
a vessel of clean water, to a fine pulp ; pass the liquid 
through a coarse sieve, into another tub of clear water : 
let the mixture stand, till the fine white particles of the 
potatoes (the fcecula) are precipitated : then pour the mu- 
cilaginous potatoe-liquor from the faecula, and preserve this 
liquor for use. 

The article to be cleaned should be laid upon a linen 
cloth, on a table ; and, having provided a clean sponge, 
dip it into the potatoe-liquor, and apply the spoiige thus 
wet upon the article to be cleaned, and rub it well upon it, 
repeatedly, with fresh portions of the potatoe-liquor, till 
the dirt is perfectly loosened : then wash .the article in clean 
water several times, to remove the loose dirt : it may after- 
wards be smoothed and dried. 

Two middle-sized potatoes will be sufficient for a pint 
of water. 

The white faecula, which separates in making the muci- 
laginous liquor, will answer the purposes of tapioca^; will 
make a useful nourishing food, with soup or milk; or 
serve to make starch and hair-powder. 

The coarse pulp, which does not pass the sieve, i^- of 

* From Vol. XXIII, of the Transactions of the Society for the En- 
couragementof Arts, Manufactures, and Commerce. — The Society voted 
the Sum of Fifteen Guineas to Mrs. Morris, for this Discovery . 

t See the following Article. 
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great use in cleaning worsted or woollen curtains, tapestry, 
carpets, or other coarse goods. 

The mucilaginous liquor of the potatoes will clean all 
sorts of silk, cotton, or woollen goods, without hurting 
the texture of the articles, or spoiling their colours. 

It is also useful in cleaning qil-paintings, or furniture 
that is soiled. • 

Dirty painted wainscots may be cleaned, by wetting a 
sponge in the liquor, then dipping it into a little fine clean 
sand, and afterwards rubbing the wainscot therewith. 

Anne Morris. 



Various experiments were made by Mrs. Morris, in the 
presence of a Committee, at the Society's House : the 
whole process was performed before them, upon fine and 
coarse goods, of different fabrics, to their satisfaction. 



LXXX. — On the Preparation of Tapioca from Potatoes . 

By the Editor. 

Several years since, the Editor wished to dry some 
potatoe-starch or faecula, hastily, from the water it con- 
tained, after the principal part of the water had been 
poured off. Heat was applied to the vessel containing the 
starch, when it instantly became a transparent mucilage: upon 
stirring this, with a view to remove it, it agglutinated into 
irregular lumps, of various sizes and forms : these, being 
gradually dried in a moderate heat, hardened, and, in 
fact, formed a substance possessing all the properties of 
tapioca, and particularly its taste, and the singular pro- 
perty of requiring a long-continued boiling in water, milk, 
&&, to soften the granular concretions, and fit it for be- 
coming food ; in short, requiring exactiy the same treat- 
ment as the genuine tapioca, from which it could not be 
distinguished. 
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ljXXXi.^'^0n4he Analogy beiween Chemical and Musical 
Combinations ; on the Effects of TemperaPwre on Musical 
Instruments; and ewthe Cause of (he ProductioH of Musi* 
cat Tones from burning Hydrogen Gas. By Mr. GtoiiB^ 
WORTHY Gvmisv, Surgery and Lecturer in Chemistry, 

7, Argyll Stneetf London,* ' 

I* 
N the chemicul unioq which takes place between various 

bodies, It 13 Qbservable^ that they unite with eac^ other in 
different proportions, but that the same bodies, or bodies 
of a siinilipur con^position, invariably unite with each other 
in the same proportion at one time as at another : in other 
words, it is invariably found, th^t certain compounda con-* 
taiQ exactly the sfune relative proportions qf their com- 
ponent parts. The theory which has been endeavoured to 
be establisjbedi^pntl^e facts of this kii^- which have alremly, 
been observed, is called the atomic theory, or theory of de- 
finite proportions. 

The student will find Ijhis part of our subject to be 
fraught with the highest interest, ax^i, developing the most 
curious and beautiful views pf the ultimate laws of inorganic 
matter. 

Tl^e hms 6{ definite proportions are most obviously seen 
to act in the union of gaseous bodii^s. Some will tmlte in ' 
only one proportion ; others in various proportioiis : 'but; 
whenever l^odies unite in more than one pr6pbrtiOil/lt!s' 
invariably found that the second proportion, the third* &c.\ 
are simple multiples of the first. Oxygen and hyd^bgen^' 
fpr example, wiQ luiite in one proportion, to constitute 
water. The proportion m which ' these substances unite,^ 
is jil-^ of the latterj|1)y weight, to 884 of thq formei:^ or, in 
other words, the oxygen b^earis i^ proportion of 7^ to I of 
the hydrogen. T|iis proportion, you are to ob^^rv^, refers 
to weigl^ alone. In point of volume, the disproportion is/ 
in these particular hodies, on the other side ; twp voliiin^^ 

• From his ** Course of Lectures on Chemical Science.*' Just. 
published* 
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of hydrogen uniting themselves to one of oxygen ; because 
oxygen is^.in common language, fifteen times heavier than 
hydrogen. Perhaps a more clear and saCis&ctory exr 
pjanation of this may be given, by stating, that, in compo- 
sitions consisting o( one proportion only, it is supposed 
that every single atom of an element A unites itself to a 
single atom of an elem^jit B ; and that die difference of 
proportion results from the difference in the relative weights 
of these atoms. Thus, the number 1 being given, to re- 
present the weight of an atom of hydrogen, 7-^ wiU be the 
relative weight of an atom of oxygen. The combinations 
of two elements in one proportion, ar^ called binary ; where 
th^y combine in two proportions, they are called ternary ; in 
thi^ee, quaternary f &c. Oxygen and carbon cpmbine in 
two proportions only ; 100- parts of carbon uniting with 
132^ of oxygen; or with ^5, which is a simple multiple of 
132^ But these substances will unite in none of the irir 
termediate proportions; nor in none beyond the one stated. 
Again, the m^tai caUed manganese will unite with four 
different proportions of oxygen; 100 parts of the metal 
taking up either 14 part^ of oxygen, 98 parts, 42 parts, or 
56 parts; but in no other proportions. And you will ob- 
serve, that the numbers which follow 14 in this statement^ 
are tbo products of that niunber> multiplied by 2, 3, and 4« 
Demonstrated lexamples of this kind have now become so 
num^ous, that the law of simple multiplesf is generally 
adopted, with regards to all those compounds which are 
observed to combine in fixed proportiona only. JStit there 
are other bodie/s^ which combine in all possible proportions^ 
up to a certain point; and there they refuse to. combine 
further./ Thus^ water ^iU coiftbinef with any given portion 
of common salt^ up to a certain point; ,4(kid then it ceases 
to unite with more. This point has been ^called the point 
of saturation ; and, on examination, it will be found that, 
at this point, tbo' water htts always uirited ifith a relative 
weight of the salt Other bodies, again, will unite with 
anyquantity of another body, inany'proportioR ; a6 alcohol 
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and water, or sulphuric acid aiid water, &c. But it is 
observable, that, in these latter instances, the union is not 
bietween the ultimate atoms of the bodies, but merely be- 
tween secondary combinations of them; so that diese 
examples must not be considered as militating against the 
universality of the laws of definite proportions. 

The theory of definite proportions, or the definite com- 
bination of ultimate atoms in fixed numbers, with respect 
to the elements which unite together, is now established 
on so firm a basis, that there are few to be found who 
doubt the truth of it : and the further we inquire respiecting 
this arrangement, the more we become satisfied, that not 
only definite combination does exist, but that, in virtue of 
this definite combination, all the harmony of nature is pro>- 
duced ; and even the most abstruse and difficult problems 
may be solved, by examining them with a view to these 
laws. In fact, the same cause, which I have presumed to 
govern and produce the unerring forms of crystals^ must 
also produce definite combinations of the atoms of matter. 

I fear that it will be felt tedious, if I here go into this 
subject minutely ; so as to demonstrate that definite pro- 
portion is an effect of the same cause that governs crystiil- 
lization : nor is it necessary for me to take up your time to 
do so ; since any one can convince himself of the truth of 
these results, if he examines the effect of the operiEition of 
this law, on a simple mixture of elements, in definite pro^ 
portions, without order or arrangement amongst theni- 
selves: for, presimiing that our other positions are cor- 
rect relative to the ultimate atoms of matter, it will be ob- 
vious that they can chemically combine only in definite 
numbers, with respect t& each other ; and that every inde- 
finite atom must be thrown out, and be incapable of com- 
bination. So that, perhaps, it^would be mor« correct, if I 
state, that 'definite proportion'* is the primary effect of 
this law; and that crystallization is nothing more than a 
modification, or a necessary result of the s&me. 

But this unerring and harmonious effect, which we call 
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** definite proportion," is not the only result of those laws. 
For my own part, I believe their influence,^ in some way or 
other, governs the effect of all matter; aiul may be easily 
traced and demonstrated in manjriniHDibliHHiiiiiBKef science 
than it has hitherto been considered to affect. Musical 
chords, for instance, or combinations of tones, on which 
the delightful harmony of music depends, seem to me to 
result entirely from the same laws as those which govern 
definite proportions ; for, as the combinations of chemistry 
are governed by definite proportions of atoms, so the com- 
binations of sound are governed by definite proportions of 
vibrations. As the extemal/orwi^ of Crystals are produced 
by certain definite positions, and distances, between their 
component atoms, so the souTids resulting from the motion 
of certain bodies are dependent on definite positions of the 
particles affected by the mechanical stretchings, lengths, 
distances, &c. of sonorous substances. 

Elements, in chemistry, combine in the proportions of 
one to one, one to two, one to three, &c., constituting per- 
fect compoutids: so, also, musical vibrations combine in the 
proportions of one to one, one to two, one to three, &c., 
constituting perfect chords, or concords. Substances in 
chemistry combine in the proportions of three to two, five 
to three, &c., constituting fe55-intimately-formed compounds: 
so it is, also, in regard to vibrations of sound ; they, com- 
bine, three to two, five to three, &c., constituting thirds, 
great sixths, &c., which are less-f ertect chords ^ and so on, 
through the various gradations of harmony of tone. 

We have, here, an obvious and most striking analogy 
between the laws which govern each of these compounds; 
for the latter may fairly be considered as compounds, though 
it is but of spaces, or vacuums, that they consist. For tone 
is produced by a series of detonations ; and detonations 
are produced by the sudden formation and filling up of a 
series of vaquums. The one is formed by definite propor- 
tions of atoms; and the other, by definite proportions of 
vacuums. In the one case, we have a certain number of 
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spheres^ producing a hannony of fonn, and appealing to the 
eye ; and, in the other, a certain numl^r of spaces^ pro-» 
ducing a harmony of sound, and appealing to the ear : iii^ 
neither case could diat hamumy be produced liy any otbeiR 
law, tfaitn one which produces a definite or rf giil#r aii4 
^ed number of the compon»ita. An uiiqfh^tevil^t^la^ oC 
elements, mixing together, would, and do^ pfodiiQ^ not 
regularity, but confusion ; and an indi^ft^ pmhf^ of 
vibrations or spaces, mixing together,. produo% Mk bi^ 
mony, but discord* That the former is the ap% I b*^; 
shewn ; and shall have occasion to shew again, IijS9reafiec» 
That the latter is the case, I could prove to a d^w on »tra^ 
tion, by various experiments, if this were a fit occasion to. 
do so.* It may atill, however, not be considered as impe?;*: 
tinently out of place, if I call your attention, in fllustratioii. 
of what I have now ie^vanced, to the laws which goveni 
the monochord, the defimte division of the organ-pipe, the 
concords on the Flrench-hom, the iColian-harp^ &^ &c^ 

In jJl these cases, certain divisions of the strin^^ pip^ 
&pc^ under the same circumstance, will produce a certain 
number of vibrations, detonations, or interval^ in. H givw 
tim^. These vibration^ will either combine, ot qqI^ wiUi 
other vibrations^ as they may happen to be definite muB«> 
beia with respect to each other. The following eiqiQ- 
rwent may be made. Take a long string* and sti^etoh Mr 
against ^yi^SiU sp as to vibrate freely : now, d^ghtly pijit i| 
iD^ potion; 9nd it wiU be seen, by the naked eye, thai Uie^ 
first or whole vibration of the string willi in a vei^ short 
tim^ be subdivided into a number of defimte le^gl^s, 
which will be seen in active motion; as well ts oerta^t 
points, w^ch will be perfectly quiescent If those p^ts, 
which constHute the several terminations of die vibratitig 
portions oC (be. string, be >nbw marked ofi^^ Und correctly, 
measmred, they will be found to be umple multiples of 
each o^if. These lengths, or portions of the string, 
vibr^.ia certain definite times^ widt respect to each other; 
^ndy. timsequently, when tone is produced, perfect* chorda 
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are .:$OH0^4*. Tt^us it i#^>K(ith.^^ ptrii^g Mf ^n.^oUan-harp : 
'whep tl\e ^la^g is ^tfHiqk by.tbe wipcli it vibr^t^s in oertiHa 
lengths QV portions, of tbe Mrbole ; all of y^ich produce 
cerfaii^ not?$> and iif\ifih i^r^ invariably foynd to be ohpr^ds 
of e^^h <Mibe]?*r Ift^ string- i9 long enough to admit of it, 
itn t^ion Aot top greats ^nd the wind faypuraVle, thirds, 
fiftbf^ octave^y &c« ar^ 'all given out from the same'i^ti^ing. 
In the foregoing experiments and also in e^amimng the 
division pf the monochord, it will be 3^en that definite 
length;; ef string, under the saDae circuitstam^Qd^ produQ^. a 
de^nite numb^f of vibrations ; in virtue pf which, com* 

bin^cm i« effected. . 

This «ame cause will also produce definite division ; and, 
cpnsequ^iitly, definite vibrations, from circular bodies. 
That this is the case, may be proved by the following aesy 
singular facts and experiments, which I accidentally dii;- 
covered, a, few nights since, whilst: inquiring into the nature 
of a very diSeraat subject; and which prove the connexion 
between these subjects, when viewed in the light of fu^- 
logous cause a6d effect; 

Take ^ large goblet (the larger the belter); and having 
filled it tw0"tthird3 with water, produce a tojoe from it, by 
rubbing with .tl\e hand (previously wetted), or a rosined 
bow, on the outside of the rim, .in the same manner in 
which the musical-gl^ses are played; but with this diffe- 
rence, that you confine:'the friction, as muph as ppsisible, to 
cn$ point, until the. tone is produced. Ftmr points <mly, of 
the circle of the glass, will become agitated, and theiie - 
at eqiutl distance firom^aph other ; and wJbic^i pointa may 
be distinctly seen, by observing the rippling they inaike 
on the surface of the water. If the tone or note be <ipw 
raised to. a fifth firom the first, (which ^liiay be easily, 
done, aftet a httle^rak^ce,) 5ia; points, in ihe sid^ of ij^a. 
glass, will become agitated; indicating that six portions of. 
the circle are in motion. : If, now, you^raise tbe tone<Jo the 
octave, eight points of agitation will be distino%'>8eeil* .. 

A large bell-glass, supported steadily on & foot, is more 
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easily made to produce these different tones, by the wet 
hand, than a common goblet; and the rippling on the 
iur&ce of the water will be more defined and distinct. 

To make the experiment more striking, suspend, by 
threads, from a ring placed over the glass, and equal to it 
in diameter, eight balls of cork, painted alternately white 
and black ; placed equudistant from each other, and rest-^ 
ing lightly on the inside of the rim of the glass. When 
the glass is agitated, on a point where one of the white- 
balls rests, it wiQ be seen that all the black ones will be- 
come agitated, start forwards, and cross each other, in 
straight lines; whilst every other ball will remiaini at rest. 
Iliis proves, that those portions of the glass on which the 
black balls rested are violently agitated; whilst those on 
which the white ones fall, are not at all affected. These 
points, it has been before observed, are definite divisions 
of the circle of the glass : and are alternate, with respect 
to each other. Suspend a number of small balls of cork 
all around the outside of the rim of the glass, in the same 
manner as those were suspended within it, in the last ex- 
periment; and the points of vibration will be seen, by the 
agitation of the balls at certain points (mly : thus, foiir may 
be seen, as in the last experiment; and, when the fiflh 
note is produced, six, &c. &c. 

Musical and chemical combinations, I feel no doabt on 
my mind, depend, in a great measure, on similar, if not on 
the same regulations. Modulation, also, is an imitation of 
''definite proportions;" for every different note in the 
scale of music, in respect to time, b a simple multiple, or 
divisor, of the other. 

I have observed the same results to obtain in electrical 
and magnetical phaenomena; and, in fact, I doubt if there 
is a single branch of sdience in which its operations may 
not be traced. At all events, its action is calculated to 
lead us into new and very important view^ with respect 
to chemical science. 
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EFFECTS OF tSMPERATURE ON MUSICAL INSTRUMENTS. 

*^ Solids are expanded by heat : and an instrumenti called 
the pyrometer, has been formed on this prmciple, {^r the 
purpose of measuring the degree of expansion thftt thus 
tak^s place. 

This quality of hieat, in expanding solids^ particularly 
the metals, is a great disadvantage to the arts, in many 
respects. The greatest is, perhaps, that of its preventing 
our time-keepers from preserving their regular rate of 
going, in different temperatures. 

I will here relate a great disappointment and loss^ aa 
^ell of time as of attention and care, which once occurred 
to myself, in consequence of my ignorance of this qualit]^ 
of heat: and I mention the circumstance here, because it 
strikingly Ulustrates this property of heat, and eminently 
proves the necessity of connecting science with the arts. 

Some years since, when a very young man, I undertook 
to build a large organ : and I succeeded even beyond my 
own expectations, which were yet sanguine enough ; for it 
was admitted, on all hands, that the instrument which I 
produced was one of a remarkably fine tone. It was built 
on theory ; for I had never seen the interior of one, till I 
finished mine; and Imew nothing whatever, practically, of 
the construction of them. Flushed with this success, I 
did not see any reason, in theory, to prevent my connecting 
a piano-forte with my organ : on the contrary, I conceived 
that, by an uniqn, the bad .effect of the sudden stop of the 
organ would be remedied, in a great measure, by the ca* 
dence of the piano-forte ; and the mixed tones of the two 
would produce an effect pleasing and harmonious to the 
ear. I ultimately succeeded in practice; and combined the 
two by the same set of keys; and also affixed pedals, so aji 
to enable . the performer to play the instruments, either 
separately, or together, as might please his fancy. The 
effect; certainly, was very delightful : and the expression 
far exceeded my most sanguine expectations,* The instru- 
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tnent being now complete^ and in fine tone, I invited my 
friends tio witness the efiect pf it; and^after ijraitiDg^in 
anxious expectation, I was, at last, requested to play, t sat 
down, aAd, commencing with a fine slow movement^ begpql 
presently to change my modulation an2( time, iota what 
musicians call an *' allegrr>.** Now, then, was the Wfc* 
ment to introduce the lively notes of the piano: accord-' 
ingly, I removed my foot firom the silent pedal, expecting 
to enrapture my audience, and to receive " showers of 
applause:" — *but, judge of and pity my feelings, when I 
tell you, that, instead of a *^ concord of sweet sounds," my 
instrument poured forth the most frightful discords that 
ever fought together, for the especial discomfiture of 
musical ears ! You may easily conceive my chagrin and 
disappointment The mischief (as you will perhaps have 
anticipated) was occasioned by this property of heat, 
which we are now considering. The number of persons 
in the room, added to a better fire, perhaps, than was usual, 
raised the temperature; and, consequently, the metallic 
strings of the piano were expanded by it : their tension be* 
came diminished ; and, of course, the notes were all flat- 
tened ; whilst those of the organ-pipes were rather affected 
in the opposite way ; so tliat they produced, together, a 
complete separation and discord. The next morning, 
when the temperature of the room was reduced, the instru- 
ments were again in pierfect tune. 

ON THE CAUSE OF THE PRODUCTION OF MUSICAL TONES FROll 

BURNING HYDROGEN GAS. 

Make to issue, from a long jet, a stream of hydrogen 
gas: mflame it ; and invert over it, a glass tube, of about 
half an inch in diameter :— a peculiar musical tone will be 
produced.' I find that the sflkne effect is produced by 
bulling hydrogen, or carhufetted-hydrogen(coal-ga8),in the 
neck of a wine-bottle. At first, no tone whatever is heard; 
but, as soon as the oxygen it contaiiiis is. combined, and 
the flame calls upon the atmosphere without for support, 
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Aeinusical tone commehces. This tone appears, to me, not 
to be occasioneci by a series^ of detbnatibnsi ais is generally 
stated, bat by a mechanical action of the kiv upon the' lip 
or mouth of the bottle: so, also, in the ease of the tubes; 
for the tone which Is prbduced' from b6th is t)f the same 
quality ^s that produced, by blowing into 4;hem. If tlie 
tone was occasioned by a series of detonations, the quality 
of it would be governed by the rapidity of those detona- 
tions, and not by the depth of the bottle. The latter ^ 
variably regulates the pitch of the tone," when thus pro- 
duced. The situation also of the flame confirms this idea ; 
for it must be so placed, that the fthgle formed by the 
current with the mouth of the tube or bottle does not differ 
from that necessary to produce tone by common blowing. 
This also accounts for the length of tube required to pro- 
duce tone; for, in order that the current should not bellow, 
a length of tube, equal to two feet, will be necessary. As 
the^ angle is madetb change, or as the Ctirrent varies, so, also, 
the tone varies, from the "fiitrdamental, to the fifth, d]i]^d, 
&c. : again, a short tube will not produce a tone at all, 
unless a very strong current is made to ascend from below, 
upwards, either by rarefisiction or by combination. In a 
large stone bottle, or jar, the tone is similar to the loWe^t 
tone of the violoncello ; and in all the experiments I have 
made, the true tone, from liydrogen gas, is always governed 
by the size and depth of the tube or bottle, agreeably tb 
the laws observed in other bodies. 
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LXXXn. — On the Cultivation of Osiers. By Mr. 

John Shirreff.' 

Captain- Head; near Baddmglant Norik Britain^ 

Sir, iVbt;. 19, 1802. 

I have taken the liberty to address the following Essay to 
the Society for the Encouragement bf Arts.- It Contains 

• From Vol. XXI. of the Transactions of the Society for the Eiicdu- 
ra^ment of Arts, Maiiti&ctures, and Commerce* — The Society Voted its 
Gold Medal, or Thirty Guineas, at his option, to Mr. Shirreff, for this 
valuable communication. He preferred the farmer. 
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erery useful informatioDy as &r as at present I can ten 
collect, which I have, during several years' attention to the 
subject it treats of, been enabled to acquire* Perhaps t 
have been too prolix and particular ; but let me hope that 
an anxiety to be clearly understood — joined to an ardent 
wish that any person intending to plant osiers may be 
able, from the perusal of this Essay, to adopt reasonable 
means for promoting their successful cultivation and vi^ 
gorous growth — may plead my excuse. 

I have the honour j;o be. Sir, 

Your most obedient servant 

n C. Taylor, Emj. Sec. JoHN ShiRREFF 



Tq a mind deeply impressed with the high national im^ 
portance of encouraging the cultivation of every, species of 
useful production of the soil of this island, it affords most 
sensible deUght to notice the encouragement and flattering 
rewards extended to agricultural pursuits, by the Society 
for the Encouragement of Arts. 

It was not, however, with a view to obtain any premium^ 
that the Salictum described in the sequel was established, 
but as the most profitable mode of employing the ground 
it occupies. Indeed, it was only in the course of last sum- 
mer that the writer of this little Essay came to know l^t 
the Society had offered any premium for the cultivation of 
osiers. When he comes forward in competition,^ he must 
rest his humble pretensions to reward on the simplicity, 
and perhaps correctness, of his mode of culture, together 
with the value of the produce in consequence thereof; and 
not on the extent of ground planted with osiers. 

The ground planted in the winter of 1801-3, containsr, as 
by Certificate (under cover with the* Letter lyhich ac- 
companies this), seven acres, two roods, and one pole. It 
is situated in a bottom, sheltered from the west and north 
winds, by hedges and hedge-row trees ; but is exposed to 
the south and east, the fences being low on these sides. 
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^hh soil may, generally, be denominated a clayey loam) 
of a coarse quality. It had, probably, till about thirty-five 
.years ago^ been under natural meadow ; and a considerable 
part of it was subject to be flooded in winter. An open 
drain or ditch, six feet wide and three and a half deep, 
cured it of this inconvenience. It had, afterwards, been in 
the rotation of crops^ commpn to the practice of good 
agriculture in the district; and frequently laid down to 
pasture, in excellent preparation, for several years, at dif- 
ferent times since that period. The pasturage, however, 
was but coaFse ; and the crops of grain, excepting oats, 
were seldom valuable* 

In the spring of 1801, it was carefully under-drained^ 
having been ploughed tli^ preceding autiunn, io mellow 
the soil, in preparation for turnip and uta-baga; for which 
the piece was afterwards fitted, by repeated plougbings, 
&c., and manured with about sixteen double-horse cart- 
loads of good stable-yard manure to the statute acre^ The 
turnips and rutorhaga^ being drawn in October and No- 
vember, about the 1st of December 1801 the planting com- 
menced; the land having previously been ploughed up, with 
deep furrows, into ridges, or beds, eighteen feet wide. The 
rods, used for plants, grew immediately contiguous, on a 
part of the same field, on which a plantation had, five years 
before, been established. These rods were of great length 
and considerable thickness, and would have made good 
hoops. They were cut from the stocks, chopped into 
pieces oi a foot long, on a smooth block of wood^ by a light 
and very sharp hatchet ; and all of them were put into the 
ground, at the price of two shillings per thousand cuts. 
The hands of the planters were guarded by apiece of neat's 
leather, with a hole in it for the thumb to pass through, in 
order to keep it in its place, and to save the palm from 
injury ; and it was also fixed on the hand by a strap of the 
same material passing round it. A common garden-line, 
about sixty feet long, divided with slips of leather, at the 
distance of eighteen inches from each other, was used in 

VOL. IV. o G 
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planting. Two planters began at the middle of the line, 
and' proceeded, sticking in the cuts, towards the extremi- 
ties ; where they both generally arrived at the same 
instant, and shifted the Une to new ground ; a measure, of 
eighteen inches long, being used at each end, to determine 
the distance between the rows ; so that the plants stand 
eighteen inches apart in every direction. The cuts were 
struck off aslant ; and were pushed into the ground with 
the slanting face made by the hatchet, turned downwards, 
lest rain should run into the pith, and rot the stock. The 
plants, or cuts, were put in sloping, at an angle of about 75 
degrees ; and pushed in, almost down to the surface of the 
l^oiL An inconvenience, however, arose from pushing the 
cuts so far home ; and the advantage of easily preserving 
a handsome stock or head for several successive years, was 
in a great measure counterbalanceid, by the tender shoots, 
which sprang at and under the surface, being iexposed to 
the attack of grubs, in the same manner that grain is, in 
May, and as was the case in some spots of the plantation 
under description. The lower the shoots spring,from the 
stock, the more readily do slugs find access to them. From 
all this experience, the writer conceives it to be safer to tnake 
the cuts from fifteen to seventeen inches long; and to 
allow four or iive of these inches to remain above ground, 
to be cut over, at the surface of the soil, when the heiids of 
tibe stocks, in a series of years, shall have become too 
bushy. By this operation, the vigour of the plants is 
renewed in the most effectual manner. An instance of 
its efficacy came to the writer*s knowledge about two 
years ago. 

In the month of May last, the whole ground, planted 
during the preceding winter, was hoed over ; the surface 
being completely moved, to the depth of an inch and a 
half, for five pounds ten shillings by the piece. . The 
ground being then remarkably dry, strong heavy hoes, 
with long heads and narrow faces, were used. It was 
hoed again in June, for two pounds ten sbilHngs, irith 
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Dutch or shoving ho^. This operation made the surface 
as fine and cteati as any garden-groulid. The showers in 
July^ and the hot weather in August, bringing up a new 
flush of annuals^ made it necessary to hand-weed the whote> 
about die last week m August, and the first in September^ 
The hand-weeduig was performed, chiefly, by women and 
children, at froai 4d. to 7d, per day ; and (iost one pound thir- 
teen shilli^iigs* In some places, yoiuig plants o^ the ranun- 
culus repens made their appearance ; no doubt from latent 
seeds, this being a perennial plant, and growing close to 
the surface of the soil : the Dutch hoes were applied a 
second time ; with which, the plants of it were cut off 
below the bulbs : this <^ration cost above seven shillings 
more. 

The writer had planted about five statute acres, at two 
different peribds, prior to 1801, with osiers. These have, 
one year with another, ncftted fully eighteen pounds ten 
shillings an acre. About three-quarters of an acre were 
^served, standing three years, for cuts to the seven acres 
two roods and on0 pole, established last winter: the re- 
maining four aiMl a quarter acres netted one hundred 
guineas last season^ paid at Candlemas, for one year's 
growth; dedudtiHg about two pounds seven shillings for 
hoeing and trimming in*the preceding sjMring. The wiiole 
osier-ground ib the writer's pOsseisision, which extends 
to twelve and a half acres^ statute nieiteiire, induding the 
ground planted last winter, is to be ctit in Novendber and 
December 1802, being aH a single yeai^s growth. The 
price is tt^o hundred and twenty pounds, to b^ paid at 
Candlemas next; and, if not aU cut before next Christmas* 
by special agreement, the price is to be two hundred and 
fifty pounds. 

The sorts of osiertt in die writer's plantations, are; The 
viminalis, or common. A variety, with darker-coloured 
ba)rk, and slenderer riibe^^ motel estieemed. Anot!her sort, 
vi^hich the writer had originklty from Surrey; the Ifeaves of 
vi^hich ai« large, l<Migt sharj^^pointed, serrated^ of a bright 

qg2 
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green, and smooth on both sides ; the bark reddish, wher^ 
exposed to the sun and air; the shoots thick at tlieir lower 
extremitifssy tapering much towards their points. A fourth 
sort is a valuable osier^ with bark of a dusky-ash colour^ 
and as it were fluted in the longitudinal direction^of the 
shoots towards their smaller extremities: the leaves are 
serrated^ pale green, and smooth on both sides. A fifth 
kind, much resembling that last described ; the leaves of 
which are also pale green, smooth on both sides, and ser- 
rated, but narrower, smaller, and sharper pointed: its bark 
is not so dusky, it grows taller, and produces more shoots 
tblEin that last described ; but though they are good twigs, 
yet they are rather inferior to those produced by the 
former of the two. These are the principal varieties, com- 
posing the plantation submitted in competition. There 
is also a small patch of the Golden-willew; md another 
of what is called the Packthread, in this district r and 
there are about thirty square yards of each sort. 

The whole of these osier-grounds are so situatedt that 
water may be thrown over them at pleasure, for a sum 
of money imder five pounds. Not that there is as nvjtpl^ 
water as would serve to refresh the whole at ance» in dry 
weather in summer, but only each bed in rotation : a cpi^ 
tinual supply being afforded by strong springs, carzied ofl^ 
by covered drains, from fields ,more elevated. Tlii^. im- 
provement is meant to be put in practice next sunuaer^ for, 
. although wet ground is by no means necessary to produce 
good osiers; watery at command, is^ by the writer of this 
Essay, considered of no small importance to the whole vege- 
table worlds It is from the luxuriant growth of part of 
his principal plantation, to which water is given at will, 
that the writer concludes in favour of watering in dry hot 
' weather. The part alluded to is a bank of good earth, 
thrown out of a deep ditch, or open drain, that skirts the 
. whole of the north and west sides of the ground. This 
bank is about four hundred yards long; and,, on an ave- 
rage, may be three and a half broad* It had^ for many 
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^ears, been covered with thistles, docks, hemlock, &c.; 
And though these had been frequently mowed over, and 
nore than once were grubbed up with the spade, tliey soon 
again became a nuisance. In the winter of 1798, it was 
trenched to the depth of two spades and a shoveling, and 
planted with osiers. The water had been sent in another 
direction in severe weather ; and, in very dry weather, was 
again turned into the drain immediately behind the bank ; 
and part of it into a small cut on the south side, in front. 
On this bank, formerly a nest of weeds, the writer has 
reason to think that more value has grown, every year 
since it was planted with osiers, than on any piece of land, 
of the same extent, within some miles of it 

The grand errors, into which most persons fall who at- 
tempt to establish plantations of osiers, seem to be the fol- 
lowing :— employing improper soil, peat-earth perhaps, or 
poor bog ; imperfect, or, perhaps, no preparation of the 
soil, though it might be proper in other respects ; bad or^ 
useless sorts planted; too few cuts put into the ground; 
^ant of culture^ particularly during the first spring and 
summer after planting ; allowing the shoots to be cut over 
after Christmas, and before the middle of March, which 
may be the cause of the stocks being much weakened by 
hard frosts succeeding heavy rains, immediately after the 
twigs have been cut, and before the wounds from the knife 
are heided up. If it is expected to rear the finest and most 
valuable twigs, the land must be cured of chilling, weeping 
springs; and if the soil is not of considerable richness, it 
must be made so, with manure. Moderate moisture is fa- 
vourable to the production of fine twigs ; but waler con- 
tinually stagnant may be considered as ruinous. The 
writer has seen good osiers grow, where water stood, in 
the bottom of an old ditch, during the greater part of tlie 
winter months ; but thinks that water continually stagnant 
is very destructive in summer, by preventing the wood 
from ripening : and he apprehends, that, where good osiers 
grow in water^- the roots must reach sound dty soil imme* 
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diately contiguous $ which nr^s the case in the instance 
mentioned above : for the soil was drjr, and moderately rich; 
alsoy on each side of the ditch. It may idso be consideied 
necessary to trim and dress the stocks from decayed wood;, 
and to leave only as many buds on each as it is thought the 
plant will bring to good perfection, in length and strength 
of shoot ; cutting down the superabundant stutiips to the 
old woody extirpating the weakest shoots (Mr stumps^ and 
seldom leaving itore than two buds or eyes on those made 
chdice of^ to stand to produce the next summer's growth. 
This operation should be performed either in November 
or the beginning of December, or in the end of March or 
beginning of April ; going regularly over the plantation, 
examining every stock with attention, and trhnming it to 
the best advantage, with a strong sharp pruning«knife. A& 
this can be done for a trifling expense, if the stocks are 
trained from the beginning, and regularly and carefully 
trimmed every time the plantation is cut oven Instead of 
an infinite number of small weak shoots, the longest, pro- 
bably, little above four feet, — as may be observed in those 
plantations where no attention is paid to training and trin^-' 
ming the stocks, or ipfUns taken to keep down weeds and 
grass by careful and regular hoeing,-— the writer has the sa- 
tisfaction to say, that, by pursuing a different and oppo- 
site management, the shoots on his plantations of osiers, 
established prior to 1801, are from four to nine feiet long, 
and of the best quality. Where any plants have fiiiled, 
their place should be early supplied, that is, next season, as 
soon as the plantation is cut over. Pieces, two feet and a 
half long, may be used for cuts ; allowing eighteen inchaii 
to remain above ground, for air and head-room, during the 
following summer. Indeed, a greater length of the rod 
put in the earth would afford these advantages still more 
decidedly; but it is conceived .that the superior power that 
would thereby be given to the winds, ta agitate the roots, 
would counterbalance the benefit of the additional air and 
head*room which by that means might be attained* 
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The writer is of opinion, that Either the method he^ 
adopted, of taking a crop of turnips, and drawing or 
storing it ; or, what he practised on the part of the same 
ground planted in the winter of 1796-7, viz. summer-fal- 
lowing the ground, and manuring in the preceding sum- 
mer ; or else, trenching the gr9undji v^rhere the depth of soil 
will allow; will prepare ground to bear osiers with a jrea- 
9onable prospect of success. 

He also conceives, that the value of tlie produce of hi^ 
plantations, and the thriving state thereof, confirmed |)y 
the Certificates and most respectable reference to satisfy 
the Society of the price he has sold it for, which accom- 
pany this Essay, tend strongly to prove, from facts, that 
his modes of cultivating osiers are not the worst that ever 
were adopted. If they meet with the approbation of the 
Society of Arts, it will afford no small satisfaction to 

Salicticus. 



.The Certificates alluded to in the above Essay, are, 
firom Robert Lorimer, D. P. Minister of Captain-Head ; 
David Shirring, Farmer, and Andrew Pringle, both of 
the same place ; William Dickenson, Land-surveyor ; 
Robert Wilson, and George Brown, of Balincrief; and 
John Crouch, Basket-maker, of Edinburgh. 



On the Secretary writing to Mr. Shirreff, in the usual 
mode, to know whether he would accept the honorary or 
pecuniary reward of the Society, he returned the follow- 
ing answer : 

Sir, Captain^ffead, near Hfxddufgm, ^fnH 25th, 1803. 

I lose no time in acknowledging the receipt of your 
highly-esteemed favour of the 19th instant^ which came to 
my hand only with this morning's maU* 

Seldom has any circumstance in my life afforded me 
more genuine satisfaction, than this honour coi^erred upop 
me by the Society of Arts. Heaven knows, I am not rich : 
y<^t I should think but meanly of the man who could put 
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a much greater sum of money than thirty guineas in coon 
petition with any of the honorary rewards of the patriotic 
Society for the Encouragement of Arts, Manufactures, 
and Commerce. I give a decided preference to the ho- 
norary medal of the Society : and hard must be my &te 
on that day on which I part with it ! 
' We begin to drill turnips, in this district of the island, 
about the last day of May, and the first of June. If I 
can possibly arrange matters, to enable me to be so long 
absent from my busmess, it will give me high satisfiictioa 
to attend personally at the Sodety*s house on the 31st of 
May next, to receive the medal from the hand of his 
Grace of Norfolk. — I have the honour to be, Sir, 

Your most obedient servant, 

CuAELis Taylou, Etq. Sec, JoHM ShIRRKFF. 
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LXXXIIL — On a corwenient Stand, or Support^Jbr Chemical 
Test-Glasses, Small Matrasses, Capsules, (fie. Invented hy 
/Ae Editor. 

WITH FIGURES^ 

It must have been obvious to our Readers, that a principal 
object with us has been, to enable persons to help them- 
selves, on an emergency, by constructing any apparatus 
they might require, in the easiest, cheapest, and simplest 
manner: and the contrivance about to be described, exactly 
answers this end. 

Having occasion, lately, to support a number of test- 
glasses, in a vertical position, in an experiment the Editor 
was making, he hit upon the following &cile 'method of 
forming an extempore stand for that purpose. 

In Plate XIV, fig. 3, is shewn part of an iron cylindrical 
wire or stem, of its real thickness : it is about eight inches 
long ; and its lower end is firmly affixed in a brass pedestal 
filliefd with lead ; being, in fact, part of a stand for support- 
ing a magnifier or megalascope. To accommodate this to 
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iSie purpose required^ he wound a piece o( tinned^iron wire, 
of the thickness shewn in the figure, around it, so as to 
make six or seven turns ; and then bent the extremities of 
the wire into the shapes represented ; (which are, however, 
better seen in figs. 4 and 5.) He thus obtained a kind of 
tube or socket, capable of sliding up and down upon the 
stem, and of being turned into any position around it : and^ 
in case of the socket not sliding with a sufficient grasp upon 
the stem, to render it capable of supporting the test- glasses 
and their contents, he had only to place three of the coils 
upon the upper end of the 3tem, and, using the wire-arms 
as levers, to bend a little the other three coils constituting 
the socket ; thus creating a springiness or elasticity in it, 
which he could increase or decrease at pleasure, so as to 
suit the requu-ed degree of tightness. He also further 
availed himself of the elasticity of the wire, in cau$ing it to 
plasp the tubes of the test-glasses firmly, and thereby to 
j^old them n^uch notore steadily than could be accomplished 
}n the usual stand : this he effected by leaving the loops 
.open ; 9,nd, having fitted them to the diameter of the tubes, 
and turned b^ck the ends of the wires, as shewn in the diffe- 
rent figures^ h§ could readily introduce or remove the tubes ' 
at pleasure, and also fix them firmly in the loops, by first 
closing them a little. In this way, a single loop alone was 
sufficient to hold a test-glass sufficiently firm, when it had 
a rim to it. In the case, however, of supporting those 
glasses when without rims, he coiled up one arm of another 
wire-socket into the flat spiral shape shewn in the figures ; 
which answered the piurpose completely. 

The stem was capable of receiving six or more of these 
wire-spring sockets, with their dpOble arms and loops, upon 
it; and it thus could well support twelve, at least, of the 
test-glasses around it. Small matrasses, and capsules, were 
also very conveniently held, in loops adapted to receive 
them ; and, owing to the pliancy of the wire, it. could be 
readily bent, even under the fingers, without the aid of 
pliers, into any shape required ; excepting the turning back 
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qS the end9 of the wires^ whicbi of course, needed theis 
help. 

Although this stand was originally intended to answer 
merely a tempor^y purpose ; yet the Editor finds it so 
exceedingly conyenient, that he purposes to employ it, on 
0very occasfion, where it is requisite. 



LXXXrV — On a Set of Cast-iron Rings for enlarging or 
contracting the Mouths of IVind-Pumaces, ^c. Invented 
by the Editor. — And on improved Methods of makings and 
securing from 'warping^ the PattemSffot casting them^ and 
other Articles from. 

WITH FIGUKES. 

A READY method of contracting or enlarging the mouths or 
apertures in the tops of the wind-fiirnaces used by founders, 
or of the furnaces used by chemists, type-founders, &c. ; 
so as to cause them to be capable of being opened or closed 
readily, or of receiving into them vessels of various sizes, 
such as melting-pots, sand-pots, distilling vessels, &c. ; at 
the same time closing the apertures perfectly, and thereby 
preventing the entrance of air from above ; will, no doubt, 
be duly appreciated by all persons in the habit of employ- 
ing such furnaces. 

The Editor believes that he has completely effected this 
important object, by the invention of a set of different-sized 
ring43, made of cast-iron, shewn in section, in Plate XVI, 
fig. 1, at a, a, a, &c. ; and one singly, by plan and section, in 
figs. S and 3. It will be seen that the exterior or largest 
of these rings lodges in a groove, &, h^ formed in the cover- 
ing-plate c, c, of the furnace ; the upper part, only, of which 
is shewn in section ; and carries in itself another groove, 
into which the second smaller ring is received, and sup- 
ported in a similar manner ; and so are all the others : the 
orifice in the central one being closed by a cap, d^ which 
fits into tiie groove around it. Sand being tiien sprinkled 
oyer all, so as to fill up the remaining spaces in the grooves, 
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it is evident that a perfect closure of tbe moUth or aperture 
of the furnace will be effected. In order to render tHe 
removal of these migi more facile^ two wrought-iron l6bps 
may be riveted into each^ d.9 shewn in^ fig. 3, add on^ of 
them ixk fig. & And, in order to effect a perf^H; ctosim 
^ound a: vessel, such as a sand-pot, a tyfje-founder's «iielfer» 
ing-pot, &C.9 the vessel itself ought to have *a re-curved 
rim, similar to that shewn ajt «, e, in fig. 4^, made to lodge 
in the groove of any one of the rings, which is fitted, hy 
its size, to receive it. 

These rings may be either made round, as shewn in the 
figures -y 6r square. In the first case, the original patterns^ 
for casting firom, may be r^dily made, by moulding plaster 
of Paris, in annular forms, upon the surface of a flat plate 
of wood or metal, capable of being fixed upcHi the mandril 
of a lathe ; and of a su£Scient substance, to admit of being 
turned into shape, on one side ; and then to be reversed^ 
again fixed upon the flat sur&ce by canent, and be fiiushed 
by ."turning the opposite side into shape. These pattemsi 
owing to the homogeneous nature of the plaster of Paris, 
may be tihus readOy formed ; and, after being impregnated 
with boiled linseed-oil, will make excellent patterns, not 
liable to warp in tlie moist sand-mouldis, as wooden ones 
would do. For square rings, the patterns may be very 
readily made of wood^ shaped by moulding-planes, and join- 
ed firmly together at the corners : after which, they may 
be defended from the moisture of the sand, in moulding 
them to cast from, either by several coats of oil-paint, in 
the usual manner of pattern-making ; or, which is still better, 
in the manner of the astronomical and mathematical instru- 
ment-makers, who, after forming their beautifiil models, 
mhard mahogany, of the exact shapes they wish the metal 
casts to possess, — which is certainly much more easily 
performed in wood than in metal, — effectually preserve them 
from the effects of damp, by coating them with several 
layers of seed-lac spirit-varnish. This latter practice well 
deserves to be adopted, in all cases where it is desirable to 
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preserve wood-patterns for casting froni, m diieir perfeet 
shapes. 

The Editor knowsi that, at a celebrated iron-focuidrjr 
and engine-inanu&ctory in the northern part of England, 
the Proprietors expended vast sums in haviog patterns 
of toothed wheels made in wood, and painted in the' usual 
manner : they had also one pattern, a bevel-toothed whed, 
made of hard mahogany, and secured by spirit-viairmsh, in 
the manner recommended above. In the course of a vfery 
short time, all the common wood patterns became more or 
less warped out of shape ; whilst the varnished mahogany 
one remained as perfect as it was when first made. This 
&ct is fiilly sufficient to prove the necessity of adopting a 
better system of wood-pattern making. 

When once a set or sets of patterns, for ihefumace-rings, 
shall have been formed, and cast-iron ones miade from then^ 
the multiplying of them will become a mere mial^ of 
course ; and, no doubt, the manufacturer who should, first 
put himself to the expense of forming them would' soon be 
amply remunerated, by the demand iot them which artides 
of such manifest utility must inevitably soon create. 



LXXXV. — On a safe and economical Method tf burning 
IVoodShavings in Workshops, and comferiihg ihem.i0 
useful purposes. Bjf Mr. Joseph Davis.* ^ 

WITH A FIGURE. 
Sir, Cdihtptu Sireeif Jan. IS, 1813. 

The great number of manufactories destroyed by fire, in con- 
sequence of the large quantities of loose shavings, of car- 
penters, joiners, cabinet and musical-instrument makers, 
&c in the shops; the men not liking the. trouble of bunir 
ing them in the common way; and it not being. at all 

* From VoL XXXI. of the Tnansactioiis of the Society Ibir the En. 
couragement of Arts, Manuftctures, and Commerce.— The Societj yot^d 
ks Silver Medal to Mr. Davis, for this useful contrivaiite. 
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times conyenienit for die porters to remove them; thdj|r 
frequently accumulate to a dangerous extent; — which was 
the cause of the fires at Messrs. Clementi and Co/s« and at 
Messrs. Wilkinson and Co.*s, in Oxford-street 

To prevent such risks, I have tried several experiments; 
and have accomplished a method, which far surpasses my 
most sanguine expectation. 

The machine, for the ahove purpose, is made of plate- 
iron, one foot: diameter, sixteen inches high, in a cylin- 
drical form; with a flat top, having a* round hole in it the 
43ize of the cover for the stove on which it is fixed, that the 
cover may answer for both purposes. It has an uroa han- 
dle, with ears like a pail, to take it ofi* the stove with^ 
when not wanted. 

By this invention, the shavings become a valuable fuel ; 
the work can be doqe much superior, than by coals; and 
the risk of fire is, in a great measure, done away. 

I shall be happy to shew any gentleman the improve- 
ment, in use at my manufactory, in Catherine Street, Strand. 

I am, Sir, your obedient servant, 

Joseph Davis* 

To C. Tatloi, M.D. See^ 



Sir, Quhtr'me Street^ Strand, F§L 4, 1813. 

Since I had the honour of waiting on the Committee of 
Mechanics, on Thursday last, I have endeavoured to ascer- 
tain the true merits of the invention, by further experiments 
in the presence of a number of friends, and also of Mr. Gill, 
one of the Chairmen of the Committee of Mechanics ; when 
the cylinder, IS inches diameter, and 15 inches in height, 
being about seven-eighths filled with shavings, burnt for 
more than half an hour, and produced a degree of heat 
much greater than from coals. ' 

Before I discovered this means of consuming shavings, 
the men, in the winter season, could not have the veneers, 
cauls, &c. ready in the workshop, in a proper state to be 
put together, till the middle of the day ; which m^y now 
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tie doqe in one hour. : Und, m the evetaog, it wats htitesiskTJf 
to make a very large coal fiw at the time the is^fk irere 
leaving woi4l; that being the time they geneirally cdm-^ 
pleted their largest gkieings for the day; in order Ihat 
they nught have the advantage of the nighty to set the 
worky to be ready the next morniag la dean o£ ' bi rising 
a coal fire, there is not only a great risk, from the shavingis 
not being consumed, but lying about *the shop ; but the 
fire, when put out witli water in that isAate, often Occasions 
the fast-iron parts of the stove to crack* The cylinder re- 
moves the danger of the one, and the inconvenience of the 
other ; as the men can at pleasure regulate the heat or 
duration of it, by putting in t^ shavings : as, for^exampfo, 
if the cy Under be one-fourth filled, it will give a strong fire 
for five minutes ; if one-half, for fifteen minutes ; if filled 
close, for three-quarters of an hour; and, when done with, 
the sweepings of the shop will remain burning, if not put 
out with water, for one hour longer. I. have one now mak- 
ing on the plan of that shewn in the drawing : it will cost 
ten shillings, and, with a little alteration, may be appUed to 
«ny stove, where great heat is wanted ; and if cinders or 
ashes be mixed with the shavings, it will burn (though not 
so brisk) for several hours ; but requires a little more attei}-* 
tion, to prevent it from smoking, by keeping the pipe dear, 
and putting in small quantities. 

I have stated the above particulars, conceiving they wiU 
be of great use to many manufacturers and others. 
I remain most respectfully. Sir, 

Your obedient humble servant, 

Joseph Davis. 

To C. TAYLQft, M,IX Seip. 



CEUTIFICATES. 

We hereby certify, that we have seen Mr. Davis^s in- 
vention in use, and consider it a great security against ac* 
cidental fires in manufactories, by its consuming the sha- 
vings as they are .made ; that it is a saving of fuel, and a 
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superior mode of preparing the work^ before k » pal 
together. 

Joseph Hammbrsley, Cabinet-ttflker, Great 

Prescot-street 
GeoROE AsTOR and Company. 
George Prter, Cabinet-maker, No. 30^ 

Brydges-street. 
William Stratton, Stove-grate Manufac- 

turer, Gutter-lane. 
W, D. Harley, Musical Instrument-Maker. 
J. W. Moore, Ironmonger, Brydges-street. 
John Abdey, Organ-Builder. 

Jan, 12, 1813. 



Reference to the Engraving of Mr. Davis's Stove, for burn' 

. ing Wood' Shavings, in Carpenteis', Joiners\ Cabinet and 

Musical'InstrumentMakeri Workshops. — ^Plate XVMg.5. 

The object of this contrivance is, to employ shavings 
as fuel, instead of coal; by such a construction of the 
stove, that they will not blaze away too fast, as they do in 
an open fire; making an intense heat, but only of a. mo- 
mentary duration. This is effected by putting the shav- 
ings into a sheet-iron cylinder, closed at top ; which is 
fitted into the top of a stove, very similar to those always 
used in such situations for burning coals; and the flame 
produced by the shavings, passed through flues, conducted 
in the usual manner; the air, which supports the combus- 
tion, being supplied through the bars of the grate. — Fig. 5 
is a perspective view of this stove ; in which A A repre- 
sent part of the interior wall of the workshop, where the 
stove is placed. 

B, the stove, which is made 12 inches wide, and 1 foot 
3 inches high ; it is of cast-iron, and lined with fire-t3^s, 
having a door or fire-grate, with an ash-pit beneath, in the 
usual manner ; C, th6 sheet-iron pipe, 6 inches wide and 4 
inches deep, which conveys the smoke and flame from the 
stove, into the brick flue, at D ; and this leads into the 
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chimney^ at E. F, is an iron door, opening into the chit^mfjr/ 
for the tweeping-machine, or boy, to pass through, to sweep 
the chimiiey. G, the sheet-iron cylinderi in wiiich the 
shavings are put to be consumed; which is about 9 inches 
in diameter, and 16 inches high : it is placed over a circular 
aperture, in the top of the stove, B ; and has a neck/ 
shewn by the dotted lines, to fit in the hole of the top of the 
stove, to prevent the sparks of the shavings from flying out 
into the workshop. The cylinder is covered at top, with a 
lid, H ; having also a neck, which is removed at pleasure^ 
by its handle^ I, to put in a supply of shavings : this fit» 
very close; and, as no air can pass by it, a sufficient draught 
to bum the shavings, but slowly, is afforded, by the air 
passing through the bars of the grate, which is impeded 
by the ashes which may be therein ; but this flame may be 
increased to a rapid combustion, when necessary, by open- 
ing the door of the stove : the flame passes along the flue^, 
C and D, and gives out an equable heat to the room. Iron- 
bearers are fixed across the flue, C ; which may be used to 
support any work which requires drying, or for any other 
purpose of this kind. 

. The supply of this stove with fuel, from shavings, is 
attended with so little trouble, and is such an advantage to 
the workmen, that they will always prefer burning .Ae 
shavings to coals; sio much so, that where ten men are at 
work, there is a difficulty to collect shavings sufficient, even 
to light the fire the next morning. 

By this meansi the danger of fire, which has been fatal to 
so many manufactories, is greatly removed ; the loose sbav-' 
ings being consumed as soon as they are made, and that in 
lieu of more expensive fuel : and so slow are the shavings 

« 

consumed, that the iron cylinder will hold enough, when 
crammed full, to supply the fire for upwards of half an hour« 
To guard the workshops still more effectually from danger^ 
the stpve and its iron flue is supported upon a mass of brick- 
work, which prevents any spai'ks, &c. from falling upon the 
floor ; and the sides of. the brick-work afford very ocmye- 
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fuent shelvesy on which to lay any wood-work that reqipres 
, Heating, drying, &C : and when a greater heat is required'^ 
to extend to a considerahle length horizontally (as, for in- 
43tance, four or five feet), hy merely putting a few shavings 
into the cylinder frequently, in place of filling it, they 
become converted into flame, which is oarried the whole 
length of the iron flue, heating it uniformly throughout, 
^o soot lodges in the flue, but merely light ashes ;. which 
can be easily cleared out, from time to time, as maybe 
necessary. 

LXXXVL-^On various Preparations of Carmine.* 

Carmine, according to the pinions of MM. PeUetier 
and Caventou, is f, triple compound, formed by the onicHi 
of the cdouring substance, and an animal matter con* 
tained in the cochineal, with an acid» which is added to 
effect precipitation. The preparation of this article is still 
somewhat involved in mystery ; for the consumption of it 
being limited, very few persons are employed in its inanu:« 
facture; and the original material, th^ cochineal, being 
^ways at a very high price, experiments of this kind be- 
. come expensive. It is nevertheless to be presumed, that, 
assisted by the information afforded by MM. Pelletier and 
Caventou, it will now be easy, for those who wish to pay 
attention to this species of manufacture, to succeed in dis- 
^covering the secret We must observe, however, that 
success appears principally to depend on a certain dex- 
^rity, which habit alone can confer. It is not sufiicient to 
have a good receipt, in o^der to succeed : it is likewise le- 
quidite that the dye be sufficiently accustomed to distin- 
guish when the colour of the bath has attained the highest 
degree of beauty. This X>peration requires, likewise, that 
the manufacturer be well versed in the method of stopping 
.the action of the heat at the proper moment. After these 
preliminary observations, I shall proceed to transcribe 
some of the most-approved recipes, and such as I have 
fiad executed, with success, under my own eye. 

* From the JHcUum^ire Teichneiogiqne* 
VOL. IV. HE 
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Tarioufl aorta 6f curtmne are aold at die cokmr-ahops, 
' whidi are diatinguiahed by the oirder of their Huxnhm, 
and are of a relative value. The difierence arises firoin 
two causes ; either from the proportion of aluraine added 
to it, in the precipitation; or from a certain quantity of 
vermilion mixed with it In the first case, the colour is 
weakened : in the second^ it does not retain ihe same bril- 
liancy. It is always easy to perceive the proportion of the 
mixture, by the property which pure carmine possesses, of 
dissolving in ammonia. All the foreign matters remain 
untouched ; and their proportions may be estimated, by 
drying the residuum. 

COMMON CARMINE. 

1 pound of powdered cochineal. 
Si drachms of sub-carbonate of potash. 
' 8 drachms of alum in powder. 

Si drachms of isinglas&i 

The cochineal is first boilad with the pot-ash, in a copper 
boiler containing five pails of water : the effervescence u 
stopped with cold water. 

'After having boiled for some minutes, the btdler is re- 
moved from the fire, and placed on a table, so inclined, 
that tiie liquor may be easily poured oSi 

The^powdered alum is then thrown in, and the decoc- 
iion stirred ; when it immediately changes its colour, and 
turns to a more brilliant tint. In about a quarter of an 
fao^ttr, the cochineal is deposited at the bottom; and the li- 
quid is as clear as if it had been filtered. It contains the 
"Colouring mattcfr, and probably a little alum in suspension. 
' The liquor is then decanted into another boiler of the 
same size, and set on the fire ; adding to it, isinglass, dis- 
solved in water, and passed through a sieve. 

At the moment of ebullition, the carmine is se^n rising^ 
to the surface of the bath; and a coagulum in fon«ed, 
similar to that which takes place in the darificatioiis mad^ 
with the whites of eggs. 

The 43oiler must be withdrawn from tibe fire^ and tiif 
bath be stirred up with a spatula.' 
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In fiHteonor twepty minutes, the carmine is >46pf^Uft<i'> 
the liquor if then decanted; and the pirecipitate. laid, tq 
drmn, upon a very fine sieve. 

IIANI^IJB^: OF PREPARING THE ISINGLASS. ; 

After having cut it into small shreds, it must be allowed 
to remain in vrater for one night ; during which time it will 
swell prodigiously^ and absorb a large portion of water : 
it is then put into a proper vessel, and, by means of heat, 
reduced to a transparej^t jeQy, which instantly melts on^ 
being put into hot water. 

Similar recipes may be found in many works ; but, in- 
stead of isinglass, the whites pf eggs, and^sometimes even 
the whites and yolks together, are prescribed. 

If the operation has been properly performed^ . the car« 
inine, when dry^ will easily break between the fingers. 

The more the pot-ash is carbonated, the more firiable is 
the carmine. 

What remains, after the precipitation of the carmine, is 
still greatly coloured; and may b^ advantageously eixH 
ployed in the preparation of red lakes* 

FCNE CARHINB, KNOWN AT PARIS BY THE NAME OW ENGLISH 

CARMINE. 

Four pails-full of river- water are made to boil in a, large 
copper vessel : two pounds of hot water are drawn oS, and 
passed through a very jfine sieve^ into an earthen vessel 
containing five eggs which have been previously beaten 
up together with their shells : this forms a kind of emul- 
sion, which is to be preserved apart 

A filtered ley, made of ten drachms of soda of Alican^ 
dissolved in four pounds of boiling water, is then poured 
into the vessel^ and, at the same time, a pound and,thr^er 
quarters of cochineal, grossly powdered, is added : this is 
to be kept constantly stirred' with a brush having a long 
handle, and allowed to boil for half an hour^ the vessel is 
then removed from the fire,^Bnd fifteen drachms of pul- 
verized lloman-alum are added ; and it is once more stirred 
up with the brush; then left at rest for ten or twelve 
minutes, till it is seen tliatthe violet colour has changed 
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to a very deep scarlet red. The liquid is theft decanCed 
into a Ixnlery and the aforesaid emulsion added to it ; after 
which it must be boiled up again. The carmine is dies 
poured upon a fine Unen cloth, extended upon a frame or 
stretcher.^ The red liquid, which passes through, is re- 
ceived into a wooden vessel, and is employed in the prepa- 
ration of lakes. This operation, in all other respects ter* 
minates like the former. The carmine is reduced to pow- 
der, passed through a fine sieve, and preserved in tin boxes. 

SUPERFINE carmine; TERMED ** MADAME CENETTB's, OF 



AMSTERDAM.*' 



' Six pails-full of river-water are put into a bofler, and set 
on the fire. -At the instant when boiling commences, two 
pounds of cochineal, finely powdered, are added* After 
two hours' boiling, three ounces of piure nitre are put to it; 
and, presently afterwards, four ounces of salt of sorreL 
Aft:er allowing it to boil ten minutes longer, the boiler is 
removed from the fire, and left at rest for at least four 
hours. The water is drawn from the carmine with a 
siphon, to be distributed into several eartheu -vessels, 
which remain for three weeks upon a table or bench. In 
a short time, a thin skin of mouldiness forms upon the top ; 
which is removed, with a small sponge tied to the end 
of a stick: the water is then drawn oflF by a siphon, which 
may be plunged to the bottom of the vessels ; for the car- 
mine is so firmly attached to the vessels, that it seems to 
form a part of them. This carmine, when dried in the shade„p 
is almost too brilliant for the eye to endure. 

fTo be continued J 



LXXXVIL — On extracting the Colouring Matter from the 

Carthamus.* 

Carthamvs, or Bastard Sa&on, Csfifranum^ carthamus /wc- 
tortus J a plant of tKe syng^e^a polyg. cequalis of Iinn.> 
fhe flosculosi of Toumefort, and the dnarocephaht of Jus- 
yieu, is an annual ; grows spontaneously in Egypt, of ^hlcb 

* From th« DuUinmaire T^ekmhppi^ 
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it i» a native ; and is cultivated m India, and some parts of 
'Europe, on account of its valuaUe properties for. dyeingv^ 
It has a straight, firm, smooth, and ivhitish stem, two or 
three feet high; which is divided to Wards the top iiito 
many branches, furnished with leaves that ore simple, entire^ 
oval, pointed, and bordered with prickly teeth ; each, branch' 
being terminated by a somewhat-large flower, in which the 
scales of the calix are spinous, the £orets hermaphrodite, 
and the corols, which have five segments, of a beautiful red- 
saffron colour. 

The corol of the safranum is usually gathered as soon as 
tiie flower begins to open, because it loses its lustre when 
it is more fully blown. It must be dried in the shade, and 
preserved firom any damp or moisture. It is the more 
valuable, in proportion to tiie brightness of its tint Whta 
it has a dusJcy hue, it is a certain proof tiiat it has eitiier 
liieen gathered in a rainy season, or badly dried, and tiiat 
its colouring matter is greatly deteriorated. 
I The corol, which is also called the flower of the cartha- 
mus, and commonly safflower^ b very much used in dyeings 
It contains two colouring matters ; one of a reddish yellow, 
which is rejected as useless, because it produces only infe- 
rior shades ; the otiier, w;hich is of a beautiful red, serves 
to produce every shade, from the most delicate rose to the 
deepest cherry-red* The first easily dissolves in cold 
water ; whilst the second, which is of a resinous quality^ 
does not possess the same property. In order to separate 
die one from the other, it is sufficient to wash the cartha^ 
mus imder a small jet or stream of water, which removes 
the yellow colouring matter. When tiie water becomes 
colourless, the washing may cease, and the cartiiamus be 
macerated in a weak solution of soda : tiie bath isoon be* 
comes coloured of a darkish yellow red. When it is 
tiiought tiiat the maceration has been sufficiently prolonged, 
it is passed tiurough a sieve or filter; tiien carded cotton is 
plunged into it, and a vegetable acid is added, 6ntil tiie 
aljcali is completely saturated. Lemon-juicQ is ge^entD; 
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p r ef egiied» brtfiumft it midcara die ooloiir iM>re mid. ^33ie 

carbonic acid wliichi is ffisengagcd during .the: aaturaiioii 

prodaces a slight effenrescencc^irhieh requires atteotijon; 

lest the liquor should flow over die.edges of poB nsitBe}: it 

must be continually stirred, ahd the -acid be' add^d by 

degrees. The colouring matter^ which ^war. 6viy hdd in 

solution by tl^e alkaU, separates from the'aohifion as the 

saturation is effected; but, instead of lieing . diepoutecli 

on the sides of the vessel^ it ^es itself, in prefareiioe^ 

on the cotton, with which it has an affinity. The first 

washing of the carthamus can: never sufficSently dear it of 

the yellow-colouring matter ; a portkoa of it is all^aya found 

in the alkaline sohitibn, and rather injures tibe tint of Ae 

cotton which has served to collect it ; but Uib: is remored 

with facility by further washings. When the $oUm hiS 

been well washed, it is again treated with a frefb f olutioii 

of carbonate of soda; and a bath is dbtain^ cdn^vmg 

only the red-colouring matteri perfectly, pure* When it is 

used for dyeii^ the istuffs are plunged iiitb it^ andf ^'in 

the former cas^ a sufficient quantity of lemon-juice, or tar* 

taric acid, is added. If it is wished to separate the colour^ 

big matter as it is employed in making bunches of artfficial 

roses, the mamimlation is exactly the same ; with this difr 

ference only, that the vessel does not contain atiy cotton on 

which the colouring, matter might &±, and it therefore 

deposits itself by degrees in very minute particles : the 

liquor is then decanted, the precipitate is washed, and dis« 

tributed into several saucers r &Qd assumes, on dryinj^ a 

kind of greenish-coppery tint, affording, by reflected lights 

an appearance somewhat like that of cantharides^^ -The 

rose-coloured tint is developed as soon as water is. added 

to it This colouring matter, mixed with the dbalk of 

Brian^ont reduced to an impalpable powder, constitutes 

^ vegetable rouge, or paint Ri 

. * These sfniceiii'Me sold in this comntry, in the colour^ops ; .tnd sri 
l^wn by the name of jnn^'^raueeff. 

f In this country, stea^te, or French-chalk, reduced to fine povds^^ 
by means of Dutch rushes^ is employed for this puipose.*^£nivToa« * 



llST pF PATENTS FOR NEW INVENTIONS, 

•which have passed the Great Seal^ since Nov. 1, 18S3. 

To John Rankling^ of New Bond Street, in th^ dty of 
Westminster, and county of Middlesex, Esq.; for a means 
of securing valuable Property, in Mail and other Stage 
Coaches, Travelling Carriages, Waggons, Caravans, and 
other similar Public; and Pnvate Vemcles, from Robbery. 
Dated Nov. 1, 1828.— To be specified in two months. 

To George Hawkes, of Liicas Place, Commercial Road, 
in the Parish of Stepney Old Town, in the county of Mid- 
dlesex, Ship-builder ; for an improvement in the construc- 
tion of Ships* Anchors. Dated Nov. 1, 1823. — In six 
months. 

To George Hawkes, of Lucas Place, Commercial Road, 
in the jmrish of Stepney, Old Town, in the county of Mid- 
dlesex, Ship-builder; for certain improvements on Cap- 
stans. Dated Nov. 1, 1823. — ^In six months. 

To William Bundy, of Fulham, in the county of Middle- 
sex, Mathematical-Instrument-Mi^er ; for an Anti-Evapo- 
rating Cooler, to facilitate and regulate the Refrigerating 
of Worts or Wash, in all seasons of the year ; from any 
degree of heat, between boiling and the temperature 
required for fermenting. Dated Nov. 1, 1823. — In six 
months. i 

To Thomas Foster Crimson, of Tiverton, in the county 
of Devon, Gent., in consequence of communications made 
to him by a certain person residing abroad, and of disco- 
veries made by himself, for various improvements in, or 
additions to. Machinery now in use, for doubUng^ and 
twisting Cotton, Silk, and other fibrous substances. Dated 
Nov. 6, 1823. — In six months. 

To Thomas Gowan, of Fleet Street, in the city of Lon- 
don, Truss«Manufacturer, for certain improvements oil 
Trusses. Dated Nov. 11, 1823. — In two months. 

To John Day, of Barnstaple, in the county of Devon^ 
Esq. ; for certain improvements on Percussion Gun-Locks; 
applicable to various descriptions of Fire-arms. Dated 
Nov. 13, 1823.— In two months. 

To John Ward, of Grove Road, Mile-«nd Road, in tb6 
county of Middlesex, Ironfounder ; for certain improvt^ 
ments in the construction of Locks and other Fastenings. 
Dated Nov. 13, 1823.— In two months. 

To Samuel ServfU, of Brown's HilL in the rmri^h «f 
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Bisley, in the county of Gloucester, Clothier | for anew 
mode, or Instrument, for Dressing of Woollen or other 
Cloths. Dated Nov. IS, 1823.— In two months. 

To Richard Green, of Lisle Street^ in the parish of 
Saint Ann, in the county of Middlesex, Sadlers'-Iron- 
monger ; for certain improvements in constructing Gamba- 
does or Mud-Boots, and attaching Spurs thereto ; and part 
of which said improvements are also appUcable to other 
Boots. Dated Nov. 13, 1823. — In two mondis. 

To Robert Stein, of the Tower Brewery, Tower Hill, in 
the citv of London, Brewer ; for an improved construction 
of a Blast Furnace, and certain Apparatus to be connected 
therewith, which is adapted to bum or consume Fuel in a 
more economical and useful mannier than has been hitherto 
practised. Dated Nov. 13, 18S3. — In six months. 

To Joseph Gillman, of Newgate-street, in the cihr of 
London, Silk- Warehouseman ; and John Hewston Wilson, 
of Manchester, in the county of Lancaster, Silk and Cotton 
Manufacturer; for certain improvements in the Bfainifius- 
ture of Hats and Bonnets. Dated Nov. 18, 1823. — ^Insix 
months. 

To John Heathcoat, of Tiverton, in the county of Devon, 
Lace-Manufacturer ; for a Machine for the Manufacture of 
Platted Substances, composed either of Silk, Cotton, or 
other Thread or Yarn. Dated Nov. 20, 1823.— In six 
months. 

To Thomas Hopper, of Reading, in the county of Berks, 
Esq. ; for certain improvements in the Manufacture of Silk 
JHats. Dated Nov. 20, 1823. — In six months. 

To Charles Anthony Deane, of Charles-street, Deptford, 
in the county of Kent, Ship-Caulker ; for an Apparatus or 
Machine to be worn by Persons entering Rooms or other 
places filled with Smoke or other Vapour, for the purpose 
of extinguishing Fire, or extracting Persons or Property 
therein. Dated Nov. 20, 1823. — In six months. 

To Jacob Perkins, of Fleet Street, in the city of Lon- 
don, and John Martineau the Younger, of the City Road, 
in the county of Middlesex, Engineers ; for improvements 
in the construction of the Furnaces of Steam-Boilers and 
other Vessels; by which the fuel is economized, and the 
smoke is consumed. Dated Nov. 20, 1823. — In six months. 
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AciD-FLuonic^ SU]imad<tavniiridiigaiBdiiriii|;9 158 . . 

^rugo of bronze, 177 

Alembic (a silver one) for makmg fluoric acid, 1$$; 

Alloy for h«!|Ui/liM .^ 

^^- for gongs ai^ cTmbals, 169 

—— of bronze for cannon^ 178 
Amalf^ of gold^ for jgilding gliMS, 43 • 

' steam-boats and waggol^ 249 
Ana]og]^l)6tir6eti iifaenUoal and niuiiicrl tembiiatttiGiis, Ourney^, 

Analysis of bronze^ 237 

Anfiye and Lecoar on extracting metali^ ftombroiise scorify 186 

Animal charcoal. Mill lOto poriiyiiig, 905. 

Animalculae in fluids. Editor's nt^rovmi^t in viewing by 

the microscope, 317 
Annealing silver-gilt wire, 310, 311 
Anthracite, Silliman on the fusion o(, by Har^f totnpdund blow* 

pipe, 198 
Apparatus, French cooking, 158 

■ ' ■ ', Spilsbury's patent, for tanning by filtritioDy 364 
Aqua-r^a, for dissolvmg gold, 368 
Artificial fountains, queries on, 139 

, J^van ott, 246 
Arsenic, to use in bronze, 185 
Badnall's dyes for silk &c. with Prussian blue, 70 
■ patent improvements in silk-^rDwlttg> 286f 2S9 

Baillie (Dr.) on Whatele^s poOKoe-ioor, 389^ 
Bandana gaJlery, Monteith's, 105 
BaptMingbdla, 167: 
Barnes on cutting hardened steel by inoft-ircfD^ 160< 

BaiTOw on ChineUe gongs, 169 

Barton on injiiries sustained by him, from misrepraentattoDS, 

119,204,231 - 
Barton's patent for propelling, &c 122 
— — — patent metallic pistons, 211 
patent Iris mdtai ornaments, 316 

XOL. IV, .II- 
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Bastard iaffiron, on extracting the cdour fnan. 43B 
Beet, for tugar-making and nourishing cattle* 56f 12S 
Bell-metal, 168 
Bells, bronze far, 167 
Bevan on artificial fountains^ 245 

— »— - on preventing the stopping-up of &ot-palhs, in ttectiag 
buildings in streets, 351 

on the comparative weight and utility of tkatdi, S72 



Bevan*s proposal to Mr. Perkjn^ 244 
— -^— tables of candle-light, 2^5 

Black enamel, 33 .■ 

Blood-stone burnishers, 275 
Blow-pipe, Tilley'sbydro-pneuiBBlic, 3S2 

lamp, Tilley's, 335 J 

Blue enamels, 35 

Blue (Prussian), Badnall on dyeiaaiBIri Irr with:it» To 

Blueing steel, 263 

Boats (Steam), in America^lMff;. : / . . ,. • 

Boilers, Economical, 156 ; ^ * • 

Bone-ash, a good fiu:ing for modHbf in .casting bronie^ 46- 

Boring for waiter, Bevan on, 245 

Boyle on the extension of gold, in wire and leifj.365> -806^ 

Brandt, the perfecter of the method, used by^Kunckd, of piQCH 

pitating pure gold by green vitriol, 370 
Brass (fine). Sheffield's, 104 
Breant on extracting metals from scoriaB, 286 
British solid salt, London'st 221 
Bronze, On analysing, 237 

■ colour, 183 

■ I ' for beHs, 167 

medals, 44^ 187> 166 

— -— — for caanon, 172 

gUt, 175 

- ornaments, 175 

Bronzing, 183 
Brown enamels, 32 
Burnishers, 275 
Burnishing, 274 

Bumishen (Polishiilg), 276 .... 

Candle-light, Bevan's tables, of, 265 
Cannon, Bronze for, 172 
Capstan, Editor's application of it, to actuating coni-mil^ 14? 

Carmine, Preparations of, 425 

Carriages and rail-ways^ Palmer's patent ones, €7 

— !— (Steam), dliver Evans on Americani 249 

Carthamus, On extracting the colour of, 428 , 

Casting bronze medals, 47 

Cast-iron, On soldering thin sheet-iron iMth it,!21i2SS . ' - 

■ ' '. I ' rings for iurnacf-tops <(Editor*s)| 4IS -^ 
Cast steel and cast iron, On^welding, 23 - - • h 
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C^toietotbg cqf^per, Sheffielddn, 105 
Charcoiil aiid gypsum miilsy 151 
Charcoal (aiiiffial)9.Mill on purifying, 305 

■■ used as a tuj^^ort in experimenting with the blow-pipey 

337 
Chemical and musical combintflions ; Gurney on the analogy 

between them, 398 

-— test-classes, Hie Editor's #tand for^ 416 

*m Recreations ; Remarks on a Work so entitled, 353 

Cliinese gilt-paper, 368 
■ . gongs, Barrow oh, J^ 

Circular bodies, Gumey on the musical vibrations of, 403 
Coining of bronze medals, 137 
Cold amision of water, Jones on the use of, in prieventing the ill- 

efiects of laudanum, 326 
Colours for enamel^ Wynn on preparing, 25 

— to lay on glass, 42 

Colourless ox-gali, Tomkim^s, 267 ^ 

Columbian high-pressure steam-enaine, 249 

Comparative weight of different kinds of Uiatch, Bevan on the, 372 

Conduit^ipes, Vaux on an impraved mode of laying down, 161 

Cpoking-apparatus, A French, 158 

Coppefr I Snelfield on. refining or toughening it, *104 

^ plated with fine gold. Editor on, 316 

— — wire plated on one side only, Editor on^ 368 
■ sheathing for ships, improved, l65>*287 

smoke, Vivian on destriqring, 73^ V4Q 

Corn-misls, Editor on actuatmg, 142 

Cultivating osiers, Shirreff on, 407 ^ 

Cultivation of larch. White on the, 342, 87S 

Culture of potatoes, Whately on the, 279i 321 > 386 

Cutters for potatoQ-sets, Green's, 292 

Cymbals of bronze, 169 

D^k-coloured bronze, 183 ' 

P* Arcet on analysii^ bronsse, 241 

Davis on making wbod-shavii^ a valuable and durable foieil, 420 

Diamonds, Silliman on imilatbg, IS9 

Dickson on welding cast-iron, 24 

Discharging colours. Processes for, 113 

Draw-plates for silver-gilt wire, 3C^* 

I>rug-:mills, Editor*s impr^oved mode of actuating, 234 

Drury on making potatoe-tpaste, 394 

Dutch-leaf, Copper for, 104 

Dutch mode of preparing white herrings for eating, 219 

Dyes for silk &c. (Badnalrs) withlVussian blue,70 

Dyeing with carthamus, 430 

Economical boilers. Editor's, 156, 247 

Editor on iron and steel,' 23 ; On using, soft-soap in stamping 
articles red-hot, 47 3 On tliue l>imerick £sh-hooks, 102-; -'On 
aotualing convmills, 142 ) On supi^rior wood and other pat- 
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terns, for casting from, 419 ; On cutting' hirdened'sliael imfi 
soil iron, 161 ; On his economical and poitAid boSen^ ftc; 
15G» 247 ; On the microscope, 317 ;= On. copper ^plated with 
fine gold, 317 ^ On platmg copper ivire inth gold or ei^rer,- mr 
one side only, 3G8 3 On preparing tapioca, 397 ^y Improved 
mode of actuating snuff-mills, 3M-; KenuirlBs^obthb itoe €^ 
fulminating-mercury, as a priming for percunioii*guii0, 315 -, 
Remarks on Wray*s cold«anusion of water im|)ne sten t ing the 
ill effects of opium, 329; Imjprorenienc oh TOle^'fr hjdro' 
pneumatic blow-pipe, 333 > Pumice- stoncf furnace/ its use im- 
proved by excitmg the charcoal 'fire in it tvith thc^ hydros- 
pneumatic blow-pipe, 341 ; Stand for ohemical test-ghisset, 
416 ' . ■■ • ■ ■ ' ■■•■*■■ 

Enamel colours, Wyim on peparing, 25 

Engine (Steam), Perkins's, 90 

Etcning glass, Silliman on, 153 

Evans's American screw-mills, 151 

■■ Columbian high-pressute steAm-engine^ 249;. 

Extension of gold, in wire and leaf, 365 

Facings for fine-casting, 48 

Fqma of potatoes; Whately on the uses of it^ 279, 321> 386 ' 

Filtering-paper, To prepare and use, 238 

Filtration ; Spilsbury's patent for using it in tannini?, 361 

Fine-casting, facings for, 48 

gold plated on coppidr, 317 * 

-— — gold, On prepariAgy 369 

Fish, Queries on pres4nHQg,^ 21 2 ... 

Fish-hooks, On the Limerick, 65> 102 

.Flatting-mills for sil^r-gilt wire, 312, 364 

Flour, Whately on the manufacture of, fndcn potatoes, 279 

Fluoric acidf Sillinoan on making and usbig, 153 

Fluxes for enamelling, Wynn on prepafio^, 25 

Flux (Sylvester's), for welding cast-steel, 24 

Ficcula of potatoes ; Editor on prepacihg tapioca from it,'397 ' 

Foot-paths ; Bevan on preventing the lAappin^u^ tti th^ in 
public streets, 351 ' - - . . • 

Fountains (Artificial), Queries on, 139 ^ 

; ., Bevan on; 249- 

Frankland on the Limerick fish-ho^k», 102 - 

French cooking apparatus, 158 ' ' 

Fulminating-mercury ; Wright on using it, as a priming for per- 
cussion-guns, 31Bi37l 
- Furnace-tops, Editor's cast-iron rings for enlarging or contract* 
ing the apertures itty 418 ^ 

Fused rock-salt, Lonidon's^ 221 

Fusion of plumbago, 189 

Gas-pipes, Improvement in layiug down, 329 

Generator of steam, Perkins's, 90 

Gilding silver wire, Qu^ry on, 306 

Gilding and staiiiing glasS| Wynn on, 38 
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Gilt paper, Chinese^ 368 

Gihbroiise,!?^;. . . . , 

Gilt wire» Application of it oii.other.bodieS) 367 

Glasgow Mechanics* InstitiA;e,.297 

Glass \ Wynn bb gilding and staining it, 38 

^6tchJn^;;8ilfinan on, isgi . t . . . ,. 

— blowers in miniature, Tilliey'sjiydro-pneumatic blow-pipe for 

the use of, 382 

cutting knife, Tilley's, 339 . . • . 

jets for Tilley's hydro-pnetumatic blow-pipe} Editor's im- 
provements in making. and4i8ingthetn, 338 

Gold, To reeever, from 'gilt-woQd, 282 
'-'•———- amalgam for gilding glass, 43 

purification of, 368 

purple precipitate of, for enamelling, 36 , 

extension of, in wire and leaf, 365 

Gongs, 169 

Graphite, On the fusion of, 189 

Green-brown bronze, 183 

Green enamels, 34 

Green-vitriol precipitates gold pure, 36& 

Greenish-yellow bronze, 183 

Green's potatoe-cutters, 392 

Growth of potatoes, Whately on the, 279> 321 > 386 

Gurney's analogy between chemical and musical combinations, 

398 ' 

Gypsum and charcoal mills, LSI . 
Hand-crank mills. Evils /Of, |41 , . 
Hardened steel cut by soft vam^ l^jgQ ..... 
Hare's compound blow-pipe, JSiBiman on using, I9g ^ i 

Graf vanie d^agrator, Sitiiman on^isii^, 189 

Herrings (White), Lewis on curing, 217 > 

High-pressure steam-engine, Oliver Evans's Columbian, 249 
Higpeiriey on Prison4abottr, 141 . , , . . . 

Hog*s-lard, better than tallow, for ^ the supply of lanofw for the 

blow-pipe, 338 . . 

Hooks (Fish), The Limerick, 65, 102 

Hydrdgeh-gas, Gurney on the caUse of the musical tones pro- 
duced on burning it, 406 . - 
Hydrometers, London's, 228 .... 

Hydro-pneumatic blow-pipe, Tilley'jT, 832 = ' . • 
Hydrostatic discharging-presses, Monteith-s, 108 
Indian-ink, Substitute for, 268 1 1 . » ..... 

Indigo, Badnall's substitution of Prussiiui-bkiefor it, in.dyeing,70' 
Inventions, Monthly lists of patents for new ones, 70, 143t 2(d» 

.287, 360,431 
Iris metal, Barton's patent omatteDtsof^ ^\^ «... 
Iron Conduit-pipes, Vau^i on . air JoiproTei^ node <^. -laying 

down, 161 s. 
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Ircm and steel. Editor on, 28 t 

Iron ring used in laying down water-pipes^ Vans osaiiy I69> 
Iron-tinned, to use in bronze, ]g5 
Ivory, to free from greasiness, 268 
Jones on prerenting the ^-efects of opium, 826 
Kilkenny coal, or anthracite. On the fusion o^ by SSSman, 20^ 
Knife for cutting glass, TiUey's, 889 

Kunckel, the real inventor of the method of pred^tatiDg pure- 
gold by green-vitriol, 870 * 
Lfmip (Tilley't) for the blow-pipe, 885 
Larch, White on the cultivi^tioD C^ 842» 373 

bark ; White on tanning, leather with it, 342» 373 

Laudanum; Jones on preienting the iUreflfects of a large dose- 

of it, 826 ^ 

Leaf-gold, Extennon of, 865 
Leather, White on tannmg with larch hark, 342»'3K3 
Lectures at Guy's and St. Thomas's Hospital, <^5 
Lemaire'a cookmg-apparatus, 158 
Lewis on* curing white-herrings with London'ii British solid* 

salt, 217 
Lewis oa preparing and gilding silver wire, 806 
Limerick fish-hooks, 65> 102 

Lists of patents, Monthly, 70, 143, 213, 287» 36a 431 
London on curing fish wiUi his patent fused reck*Balt,.22k 
London's hydrometers, 228 
Lyons draw-plates for silver gilt wire, 809 
Machine, Whately*s, for grating potatoes &c« 809 
Machinery, (Silk), Badnall's patent, 289 
Mackerel, London on curing, 223 
Malleable copper, Sheffield's, 104 
Matrasses (Small), Editor's sCand for supporting, 416 
Mechanic's Institute at Glasgow, 297 
Medals of bronze, 44, 137 
Mercury, (Fulminating) ; Wright on using it, as a priming 'fya. 

peicussion-guns, 318, 371 
Metals, To extract from bronze scoriae, by Anfirye Mid Lecour,. 

186 
Mica, or tide, used by the Editor in viewing the aniaaalcube i» 

fluids under the microscope, 317 

Microscope, Editor on the, 817 

Milan silver-gilt wire> 367 

Mill on purifying animal-charcoal, 305 

Mills for prisons, 141 

i^— (Screw), Oliver Evans's, 151 

(Snuff), Editor on actuating, 234 

(Tread), Advantages of, 141 

Monteith*s Bandana gaUery, 105 ^ 

Monthly lists of patents, 70; 143; 213f 287436al'431 

Mortars of bronze, 170 
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Morris on cleaning silk and woollen gooda, 896 

Moulding bronze medals, 47 

Muriatic acid used in purifying aninia}>diarcoal , 397 ' 

Musical and chemical combimUtons ; Qwcoey on Uie analogy 

between them, 398 • 
r- glasses, Gurney's observations on the vibratioos of, 

403 

tones from burning hydrogen^gas^ Gumey on cba oaus^ 



of, 406 

vibrations of circular bod^ Gimiey upon the, 403: 



Oliver Evans's Columbian high-pressure steam^enj^ne, 249 

Opium, Jones on preventing die ilU^fiels of, 386 ' 

Orange enamel, 32 v 

— — — . stains for glass, 41 

Organzine silk, Bfulnall's patent for, 289 

Orifices of furnaces. Editor's cast4ron rings for enlarging or 

contracting, 416 
Or-molUy 175 

Ornaments (Barton's patent) of Iris metal, 316 
Osiers, Shirreff on cultivating, 407 < 

Ox-gall, colourless, Tomkins% 267 ' 
Oxymuriate of lime for discharging colonrSi TemMUifa, 118 
Palmer's patent rail-way and carriages, 67 
Paper (Filtering), To prepare and use, 2SB 

-. (Gilt) used in China> 308 

Paste from potatoes, Drury on making, 394 
Patent rail-way and carriages, (Palmer's) 67 

salt, (London'a) 229 

for propelling, (Barton's) 122 

(BadnaJl's) for improvements in silferdirowing, 289 

(Ty era's) for volitos, or sobststutes for skates, 295 

(Sheffield's) for the refining or toughening atf<fly|yr, |04 



Paiente, Monthly lists of, 70, 143, 213, 287. 360, 431 
PercolaticHi ; Spilsbury's patent for ludng it in tanning, 361 • 
Percussion-guns; Wright on using fulminating-mercury atf a 

prinung for them^ 3139 371 
Perkins on cutting hardened steel with soft iron, 161 

on Barton's metallic pbtons and stuffing-boxes, 207 . 

Perkins's steam-engine, 90 . , 

— — — high-pressure, 180 

Philadelphia water-works, 164 

Pink-saucers, how made, 428 

Pipes (gas), Improvement in laying down, 329 

— . — (Iron water-) Vaux onan improved roodeof laying down, 161 

Plumbago, Fusion of, 189 

Poling copper, inadequate for tongheding or refining it,:lQ4: 

Potatoe bread, biscuit, pastry. Sec* 279 

Potatoe paste (Drory's), 394 

Potatoes, Whately on extending the growth of; 279^ B21> 386 
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Potatoe-sets, Grcen'i cattersfor making* 99^2 

Potatoe-itarch^ Editor on preparing tapioca •frofn|^397' 

Presses, RydrostatiCrfor discharging cdoiirs^ (Mlinieitli's,) iQg 
'- FrfMB labour^ Hippesley as, 141 - 

Pk'ocess (Tomkins s), for refinbg ox*gall for. waters ooloors, 272 

PrapdKM ('Barton's patent for), ]22 

Pruning hirch» White on, 379 
' PniBsian^Uuei Badoatton dychg^ silk drc. with it, 70 

Pumice-stone furnaces, 156, 247 

Pultt^goU, Oo:prenBrio^ ,S6i^ 

Puiifieatioii|iff[QU«!8g9 - ■ 

Purple predpitttOiof^dr'AMr enamel, S6 

Purple enamel, 86 

Queries on artificial fountains, 139 .: . 

Queries on preserving £sh, 2^9 ' 
^QD0r]ron:gilding9ker wire,.80^ < . . 
Railway and carriages, (Palmer's.) 67 . . 

Reaumur on the extension of gold, in leaf, and wire^ 365, 3f ;G 
Red cabbage, To ;^e^oe, for a 4est^ ^7 
Red enamels, 32 
Red-hot articles, Editor on stamping Biera,.47 

ReAMaiM ferg^a[si^'4r * 

Refining or fcoughenite «opper^ •Sheffield tm, 104 

Refined ox-gall, (Tomliat a,) 1(7 

Remarks on a Work entitled '< Chemical Reoreations," 353 

Rock salt (Londoii's: fused); 221 

Rolls for flatting silVdrigilt wire, 364 

— - (improved) for flatting silver-gilt ivire,. 365* 

Rose-coloured enamels, 37 ' 

Rowing pwtutti^iilldfaiicageaofi in working tBilis,l42 

Safranuift;«rSMtavAMitei^!42$ ' 

Scott on welding <^M' sXeA, 24 
Scr«iirteilk>> OMveriEaraiig^; 151 
' Sets cif '^atd0^jiOMen[s cutters for makiaft, .399 • 
Shavings (Wood) ; Davis's machine fon 'middng .them valuable 

and dkiHibie»ltili1>> 4SK> 
Sheadiilig>^eopl^rjfbr)t«ssels> :i05 '. 

Sheet-iron, On soldering, with cast-ifpo, 2|,i2d8 = 
Sheffield's patent method of refining 0r tovigbei^idg copper, 104 
Shirjreff on cultivating osiers, 407 
Shrewsbury gas- works. An improvement ia laying down the pipes 

of, 329 
Si1ki^yi»ittg^ SadnallVptttent for, <fa > 
Silk-throwing, BadnalFs patent impiweoients m, 7O9 286/289 
Sitt:, wdoIten;*flnd m>t|«ivgMds; Morris^m cleaning, 396 
Silliman on fusing plun4)ago;'t6& . .: 

Silver, Preparations of, for staming glass, 39 . 
^JSHVei'^aenuife, ftr 1^^ 
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Silver articles, OivbuniilshiDg|(j76' ' - 

Sily^ ; Tdreoover from «U«ttrad.it«fod,' 282^ • ' - i v . • 

SUver-gilt wiKa» K^im.ontheipvip«nitioikiifi; SM, 364 
Silver- wire gilt, Application' ofyi0il'OAer>6odiM) 867 
Silver-«oldering, Tlie watcbrdia) l)RdsttisVMr : \ • 

Slate, Powdered, a good facing for in«iild9f»jftiier«aitiM;,^8-' 
Smelting copper-ores, Vivian on dettsoying'tlie flMoike^Imn^- 1, 

73, 146 * . ;. ' . .;■•.-.■ . f 

Smoke from copper-works, Vivian on destroying, l,*fSs 146 
SnulF-mills, Editor on actuating* 234 ■ ' • . 
Soap (Sofl), Editor on using, in stanpiiig arrielet red«lMt, 4f 
Soft iron ; On cutting hardened sfdel wkhltyptr h, V&d 
Soft soap, Editor on usin^, in atamping arMler red-hot, 47 ' 
Soldering thin sheet-iron with cast-lrQn, ShiSflS 
Soldering, The watch-dial makers', 57 
Solution of gold, in aqUa*regia, SSB 
Specification of London's patentforfiiied wddk^miU, QS9^ 

- of Badnall's patent for impKoveaieilti/iil^illbn'ttirdii^ 



.:1 






lOg, 289 

of Tyers*s piatent for volttoa, :or|^siibiti|a(6S'<for 



skates^ 295 •-' ■ . . wi . i 

of Spi]sbury*s patent for imporovemcnt m'taimHig^Gl 



Spilsbury*s patent improvement in tanningy 28&,96] 
Staining and gilding glass, Wjmn Ob, 38 

Stamping bronze .me£ds, hot, 46 

Stand, The Editor's, for chemical test-glasses, 416 

Starch ; of potatoes ; :Bditor on preparing tapipca from it, 397 

Steam-engine, Perkins's, 90 
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